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THE most carefully calculated installation of steam- 
heated processing equipment will fail to deliver full 
output if the steam traps do not have adequate conden- 
sate and air handling capacity. When this happens an 
important part of the capital investment in plant and 
equipment is wasted 


After you have figured the amount of steam that will 
be condensed, you need data on: 


Condensate Capacity—not theoretical, not estimated, 
not cold water, but actual test findings with traps dis- 
charging condensate at steam temperature. 


Trap Capacity Safety Factors, or ratio between 
continuous discharge capacity and actual amount of 
condensate to be handled. These may run from a low 
of 2 to 1 or as high as 8 to 1. Armstrong data tells you 
just what safety factor to use to obtain adequate air 
venting Capacity and maximum heat transfer. 


Armstrong trap data helps you get traps “big 
enough” for the job, but not too big; assures you maxi- 
mum operating efficiency; eliminates corrections after 
installation. For traps and trapping assistance call your 
local Armstrong Representative, or write: 


ARMSTRONG MACHINE WORKS 
820 Maple Street, Three Rivers, Michigan 





For 1 ton or 2000 tons 


of coal per hour... 


The heating plant at Chicago's Illi- 
nois Institute of Technology achieves 
remarkable savings in costs by eco- 
nomically burning pulverized coal 
This fine, de-dusted fuel is moved 
at the rate of 25 tons per hour from 
railroad track to inside or outside 
storage by means of a Link-Belt bar 
flight feeder, positive discharge bucket 
elevator and flight conveyor. Sargent 
& Lundy, consulting engineers. 


LINK-BELT equipment cuts handling costs 


O TWO power plants have iden- to fit your needs exactly. Link-Belt equipment for power plants... 


tical coal handling require- Link-Belt can take care of every Railroad car dumpers and shakers; coal dis- 
placers; receiving hoppers; dock cranes and un 





ments. That's why Link-Belt is in a detail of yous coal handling system, loading stations; silo and ground storage 


unique position to help you get the from planning through erection. For systems; coal crushers; dryers; feeders, conveyors 
most efficient system for your spe- full information, call the Link-Belt and elevators of every type; weigh larries; com- 
: . plete line of chains and mechanical power trans 
cial conditions. office near you. mission machinery. 
Large or small . . . boat, rail or 


truck-supplied . . . inside or outside 
: : New Book 2410 
storage — Link-Belt engineers can contains 44 pages 


bring a vast store of experience to LINK (ta) BELT of typical power 
=. plant nent aod pee 





focus on your particular problems. 


equipment and 
Equally important, Link-Belt COAL HANDLING EQUIPMENT 


LINK-BELT, COMPANY. Chicago 9, Indian- es Ask for 

; ‘ , ; Le apolis jladelphia 40, Atlanta, Houston your free copy. 

builds all types and sizes of unload ir Minneapalis 4, San Francisco 24, Los Aw P 

. . geles . . 8, 

ing and handling machinery. You (South Africa), Sydney (Australia). Offices 
. : in Principal Cities. 12,78 

get the right equipment for the job, i 
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|Now Operating in 43 States and 15 Foreign Countries 
f \ 

Wide popularity — and deserved! Clarage Type RT Fans bring 
efficient performance and tremendous endurance to your most exacting 
jobs — induced draft, forced draft, and furnishing air for industrial 
processes... pressures to 38.6 inches (standard air); temperatures to \ 
1000 deg. F.; capacities to 300,000 c. f. m. 


\ 
Here is HEAVY-DUTY fan equipment which carries the endorsement 

of consulting engineers, plant engineers and boiler manufacturers. 

Install RT Fans and your first cost is the last —for a long time to come. 

Call us in for specific recommendations! 


YOU CAN RELY ON 


CLARA 
Pe a 


HEADQUARTERS FOR AIR HANDLING & CONDITIONING EQUIPMENT 


WRITE FOR 

CATALOG | 
901 ; 
—tm‘tittinmnn clerage Fan Company £35 fottee sinest 


PP - SP 
able arrangements all covered in 


catalog. Send for your copy today. SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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This Haul Beats All 
of Madame’s Jewels...’cause 


PROTO means 
PRO fessional 








You get true professional 1- 
ity in PROTO oF oe meee 
they are designed and built to 
meet the exacting requirements 
of tool experts. Modern user- 
tested designs, PROTO-speci- 
fied alloy steels, proper forging 
and heat treating, and extreme 
care in all manufacturing steps 
result in tools that are extra 
strong, accurate, easy to handle 
and Caatined, Make your 
PROTO dealer's store your 
Ss tool headquarters. 
Send 10¢ for 68-page catalog to 


PLOMB TOOL COMPANY 


2276P Santa Fe Avenue 
Los Angeles 54, Calif. 


PROTOS=TOOL5 


Los ANGELES 





Eastern Factory—Jamestown, N.Y. 





Acorns of 


science 


Developments not yet 
available, but of interest to those 


responsible for Engineered Plant Services 


Tracking Fungus Troubles 


@ Fungus has an unpredictable ten- 
dency to cause trouble in unexpected 
places. The A.C.C.L. Bulletin de- 
scribes how the Frederick S. Bacon 
Laboratories, searching for the cause 
of black spots appearing on rayon 
fabric during processing, traced it to 
fungus growing in the plant air con- 
ditioning ducts. Excessive growth was 
blown into the plant atmosphere; 
static electricity caused it to settle only 
on the finished fabric as it was being 
rolled up from the production line. 
Thorough cleaning of air ducts and a 
non-injurious fungicide in humidifier 
water gave a quick, permanent cure 


Recording Readings by Digits 


@ Usually variables are recorded on 
graphs, magnetic tapes and the like, 
requiring human interpretation to 
convert to numerical form. The Na- 
tional Bureau of Standards has de- 
veloped an electronic device for ob- 
taining readings of continuously vari- 
able electrical quantities in discrete 
digits. Measurements to the nearest 
three digits are registered by indicat- 
ing lights or printed on paper tape 
The “Anodige”, from “analogue-to- 
digital converter,” was developed as 
part of a data processing research pro- 
gram. 


Inaccessible Corrosion 


@ Measuring corrosion in inaccessi- 
ble places was made relatively easy in 
one instance by a —_ developed 
jointly by Isotope Products Limited 
and Aluminum Laboratories. Steel 
dock piers of 14 in. H-beams, extend- 
ing 42 ft down in the water, were 
checked by lowering X-ray film, heat 
sealed in plastic waterproof envelopes, 
down three sides of the pier. An iso- 


tope, or radioactive, source in a spe- 
cially designed container was lowered 
along the other side to expose the 
film through the metal. The films 
determined amount of corrosion where 
murky water and waste deposits had 
made inspection by a diver impossible 


D-C to A-C Signal Converter 


@ Patent No. 2,600,172 discloses an 
improved modulator circuit and ap- 
paratus adapted to produce an a-c out- 
put signal proportional in magnitude 
and corresponding in phase to magni- 
tude and sign respectively of the dif- 
ference between two d-c input sig- 
nals. It will also produce an a-c out- 
put proportional to a d-c input signal 


On the Level 


@ For measuring deviation from the 
horizontal, the Naval Ordnance Lab- 
oratory has developed an instrument 
with great sensitivity for small angu- 
lar changes. It consists of a float as- 
sembly fixed to the shaft of a poten- 
tiometer housing which, in turn, is 
mounted in a container partially filled 
with fluid. Buoyant restoring forces on 
the lever arm are considered superior 
to the older, pendulum type indicator 
with its low initial restoring torque 
Deviations of several complete turns 
can be recorded. 


Quick Analyses 


@ A high speed industrial refrac- 
tometer announced by Bausch & 
Lomb Optical Company can produce 
analyses of many products in 10 to 15 
sec. Various scales give readings in 
terms of refractive index, percentage 
of dissolved solids, or Butyro num- 
ber. It can be operated by workers 
with ordinary training. 
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THE INSTALLATION 


Crane Pressure-Seal Gate Valve on 8-inch main steam 
lead to house turbine. Steam conditions: 850 psi at 900 
Deg. F. Southwark Station, Philadelphia Electric Co. 


THE HISTORY 


This valve was installed on a trial basis in the station’s 
last extension program. In service now more than 4 
years, this 900-Pound Crane Pressure-Seal Bonnet Gate 
Valve has completely eliminated any need of bonnet 
joint maintenance. Under constant high pressure/nigh 
temperature conditions, it remains perfectly tight at 
bonnet and stem; needs no costly attention. 

Never, says the customer, does this Crane valve stick 
at the disc, even though operated infrequently. Its op- 
eration is as smooth and positive today as when first 
installed. As a result of this performance, the customer 
is continuing to specify Pressure-Seal type valves. 


The Complete Crane Line Meets All Valve Needs. That’s Why 


VALVE SERVICE RATINGS 
MAINTENANCE COST: 


hunt. t hake 





Sp Nias ap =: lea 





SUITABILITY: 





SERVICE LIFE: 


“Tow- Inge thaw 4 Yee. 





PRICE: 





AVAILABILITY: 





THE VALVE 


Universally recognized for simplified development of 
the modern pressure-seal bonnet principle, Crane Pres- 
sure-Seal Gate Valves combine many added refinements. 
For example, their highly compact, weight-saving de- 
sign reduces erection costs; streamline body contouring 
saves insulating labor and ma- 

terial. See your Crane Catalog or 

Crane Representative for com- 

plete details on these valves—in 

gate, globe, angle, and stop-check 

patterns; in 600, 900, and 1500- 

Pound pressure classes. 


More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS «+ PIPE «+ 
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HEATING 





Each new product item has a key 


New equipment 
and developments 


Highlights of new products by leading manufacturers 


number for your convenience in 
asking for additional, detailed 
information. Insert key number 
on return post card on page 147 


1—Pilot device operates 
numerous controls 


Jervis B. Webb. Co. has developed a 
mechanically operated pilot device for 
controlling such equipment as relays, 
motor starters and solenoid valves. It 
is said to be well adapted for operating 
switches, stops and feeders, automatic 
transfers and similar devices on con- 
veyers. The actuating arm can be set 
in any of 72 positions in a full 360 deg 
arc. Rotation of 10 deg operates the 
contacts. Two snap-action single pole 
double throw switch elements, rated 
15 amp at 120 a-c, permit four elec- 
trically separate contacts. 


2—Variable speed changer 
is miniature size 
Metron Instrument Co. has devel- 


oped a miniature adjustable speed 
changer which weighs less than 6 oz. 





The type 3A unit is suitable for many 
low power speed changing applica- 
tions found in such equipment as con- 
trollers,: indicating mechanisms, oscil- 
lographs, recorders, servomechanisms 
and tnners. Speed changes can be made 
when the unit is in operation or 
stopped. 


3—Steam trap features 
large capacity 


Velan Engineering Co. has designed 
a compact piston operated steam trap 
for applications where large capacities 
are required. Known as type SP, the 
unit employs a 2 in. orifice. It is said to 


combine a four-operation principle in- 
corporating an airvent, strainer, con- 
densate discharge and check valve. 
The unit can be supplied with 1%, 2, 
2% or 3 in. screwed connections or 
1% to 5 in. flanged connections. 


4—Tubing harness 
resists corrosion 


Impervapak Metl-Cor, an instrument 
tubing harness developed by Dekoron 
Tubing Div. of Samuel Moore & Co., 


5 


consists of plastic sheathing extruded 
over a bundle of aluminum or copper 
tubes. This construction is said to 
render the tubing impervious to attack 
from moisture or corrosive atmos- 
pheres. Other advantages also are 
claimed. It is available with 4, 7 or 10 
metal tubes of 4 or % in. OD. 


5—Thermal overload relay 
has indicating dial 


Type TRO thermal overload relay 
for power transformers, manufactured 
by Westinghouse Electric Corp., is 
now equipped with an indicating dial. 
Calibrated in per cent thermal load, the 
dial gives a visual indication of the 
transiormer’s thermal condition. The 
100 per cent position correspons to 


signal position of the relay, while the 
110 per cent mark corresponds to the 
trip point. 


6—Pump handles corrosive 
and abrasive liquids 


Type CTB chemical transfer pump 
developed by Peerless Pump Div., 
Food Machinery and Chemical Corp., 
incorporates a mechanical shaft seal 


instead of the usual stuffing box. For 
continuous or intermittent duty, it is 
said to handle acids, bases, salts, or- 
ganic or inorganic solutions in all con- 
centrations. Four sizes from 1 to 10 hp 
are available for 10 to 250 gpm and 10 
to 140 ft heads. Temperatures to 250 
F can be handled. Specifications are 
given in a 6-page bulletin. 


7—Unit heaters use 
boiler tube design 


Construction similar to that of a boil- 
er is employed in the heat exchanger 
of a gas fired unit heater developed by 


The Trane Co. Horizontal steel tubes 
are staggered to provide maximum 
heat surface. The burners provide effi- 
cient combustion of natural, manufac- 
tured, mixed or liquid petroleum gas 
Saftey controls are built-in. Input is 
from 50,000 to 230,000 Btu per hr 


8—Fiux is for 
silver brazing 


Silver brazing flux No. 99, developed 
by Goldsmith Bros. Smelting & Re- 
fining Co., is said to provide maximum 
fluxing action and to thoroughly dis- 
solve metallic oxides. In addition, it is 
fully active through temperatures of 
800 to 1350 F and is said to be well 
suited where heating cycles are short 


(Continued on page 12) 
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JENKINS PRACTICAL PIPING LAYOUTS 





INLET FOR SOFTENING AND 
RINS NG OPERATIONS. OUTLET 
FOR BACKWASH OPERATION 


ii 
© 


a 


BRINING PROCESS 


OUTLET FOR SOFTENING 
BRINING AND RINSING 
OPERATION INLET FOR 
BACKWASH OPERATION 


Diagram by Huxley Madeheim 
Consulting Engineer 


VALVE RECOMMENDATIONS 
For details of valves to suit varying 
conditions, see Jenkins Catalog 


How to plan a ZEOLITE (BASE EXCHANGE) 
WATER SOFTENING SYSTEM 


Diagram shows piping connections for a 
zeolite water softening system (removal 
of hard water impurities). Twin soften- 
ing units permit one to operate while the 
other is being regenerated, (replacing used 
sodium in the zeolite). 

The complete cycle consists of softening, 
backwashing, brining, and rinsing. After 
a certain amount of raw water has been 
softened, the sodium in the zeolite is used 
up. The process is then stopped by operat- 
ing the valves as indicated in the schedule, 
and the other softening unit is put into 
operation. 


The zeolite is regenerated, after the 
backwash operation (first step in regen- 
eration of softener), by replacing accumu- 
lated calcium and magnesium with the 
sodium by running through a brine solu- 
tion. The zeolite is then rinsed after 
correct amount of brine solution has been 
admitted. 


The rinsing operation also removes any 
remaining brine, making the softener 
ready for re-use when needed. Depending 
upon the chemical composition of the 
water, either iron-body bronze-mounted 
or all-iron valves are recommended on all 
lines conducting the water before it is 
completely treated. 

Consultation with piping engineers is 
recommended when planning any major 
piping installations. 


To save time, to simplify planning, to 


Raw WATER TO SALT 
i” STORAGE TANK TO 
MAKE BRINE 


SOLUTION TO INJECTOR 
FOR ZEOLITE REGENERATION 





COPYRIGHT, 1952 — JENKINS BROS. 
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Fig. 65) 1.6.8.4. Gate or Row Woter Supply 


JENKINS VALVES Service 


Fig. 100 All tron Gate to Softener 
—_ a 





4 — 
Fig. 651 1.6.8.M. Gote or Control of Cycle 
Fig. 100 All tron Gote 





Fig. 651 |8.8.M. Goteor | Control of Cycle 
Fig. 100 All iron Gate 








Fig. 651 |.8.8.M Gote or | Backwash Droin 
Fig. 100 All iron Gate line 

- “ey Injector V/oter 
Shutof 





Fig. 100 All tron Gate 





Fig. 40-A All tron Gote gn hag 
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Brine ond Rinsing 


Fig. 651 1.8.8.M. Gote ccnatien eal 





Sottened Woter 


Fig. 65) |.8.8.M. Gate Shusott 





Fig. 624 1.8. Swing Check or Beck 
Fig. 85 All iron Swing Gate | °rever* 








Fig. 623 1B. Swing Check or 
Fig. 85 All iron Swing Gote | Prevent BockRiow 





Fig. 106-A Bronze Globe Air Release 





w catia 
Fig. 106-A Bronze Globe | four Sveely 





Fig. 743-G Bronze Needle | Pressure Goge 





Fig. 100 All Iron Gate Sine Conneution 





get all the advantages of Jenkins special- 
ized valve engineering, select all the 
valves you need from Jenkins complete 
line. It’s your best assurance of lowest 
cost in the long run. Jenkins Bros. 100 
Park Ave., New York 17. 


Complete d jon and enlarged diag of 
this layout free on request. includes additional 
detailed information. Simply ask for Piping Ley- 
out No. 62. 
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Botker-BuwwrTeam, 
Wins Coven Straight 


Phillips Chemical Company 
orders Vogt boiler and Coppus-Dennis FANMIX burner 
combinations to make 1% million pounds of steam an hour 


When a customer praises a product, 
that’s fine. But when a customer 
continually re-orders, that’s conclu- 
sive proof of user-satisfaction. 


Phillips Chemical Company, Borger, 
Texas — producer of synthetic rubber 
— first installed Henry Vogt boilers 
with FANMIX burners back in 1943. 
As plant production increased, Phillips 
again purchased the same equipment — 
in 1946, and again in 1951. 


Today, a total of 7 Vogt boilers 
equipped with Coppus-Dennis FAN- 
MIX burners provide 1,750,000 Ibs. 
steam each hour for the production of 
synthetic rubber. The boilers are de- 
signed for 250,000 Ibs. steam peak oper- 
ation but have been operated as high 
as 275,000 Ibs. per hour. Their perform- 
ance is typical of the efficiency of 
boilers equipped with Coppus- Dennis 
FANMIX burners. 


FANMIX + Better Combustion + Better 
Efficiency - Higher Ratings 

All Coppus-Dennis FANMIX burn- 
ers — for gas as well as combination 
gas-oil — have the exclusive FANMIX 
action. Their revolving orifices give 
violent mechanical mixing and agita- 
tion of gas and air, therefore causing 
instantaneous and complete combus- 
tion with minimum excess air (5% 
excess air is not unusual). 

Because of this exclusive FANMIX 
action, furnace space is not required for 
mixing and higher boiler ratings are 
thus easily obtained. The burners also 
have a shorter flame than any other 
burner and will not cause flame 
impingement. 

What’s more, by incorporating a fan 
as an integral unit, FANMIX burners 
have no draft loss across the burner. 
As a result, increased ratings are 
possible regardless of draft conditions. 


FANMIX action, with its quick 
completion of combustion, gives Jower 
exit temperatures. 

If you are not using Coppus-Dennis 
FANMIX burners in your present 
boiler, why not plan now to take ad- 
vantage of the exclusive FANMIX 
action? You need no forced draft 
equipment, increase in stack or increase 
in furnace volume for FANMIX oper- 
ation. And you get increased capacity. 
When specifying FANMIX on new 
boilers, you can plan on reduced com- 
bustion space, higher ratings, less stack 
height or reduced induced draft capac- 
ity — and, of course, no forced draft 
equipment. 

For further information, mail cou- 
pon today. Sales offices in Thomas’ 
Register. Other “Blue Ribbon” Prod- 
ucts in Chemical Engineering Cata- 
log, Refinery Catalog, Best’s Safety 
Directory and Mining Catalogs. 
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JET REACTION is utilized to rotate fon which is integral part 
of burner. ideal mixture for fast, complete combustion and peak 
efficiency is caused by automatically proportioned high velocity 
oir passing at right angles through fuel. 
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Photo courtesy Phillips Chemical Co, 


HENRY VOGT BONERS cre here shown 
installed in the Phillips Chemical Company, 
Borger, Texas. Boilers use Coppus-Dennis 
FANMIX burners. 


oe oe oe ee oe oe oe oe ee ee ee oe ee we ee oe ee oe oe ee oe oe oe oe 
COPPUS ENGINEERING CORPORATION 
189 Park Avenue 
Worcester 2, Massachusetts 


Please send complete data on Coppus-Dennis FANMIX Burners. I'm particularly interested 
in () gas (] combination gas-oil. 


SEND COUPON for further infor- 
mation. Coppus engineers FANMIX 
burners to your individual requirements. 


PLEASE ATTACH THIS COUPON TO 
YOUR COMPANY LETTERHEAD 


a: 
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New equipment 
and developments 


(Continued from page 8) 





9—Dynamometer will 
operate warning devices 


Electrical warning signals, relays, 
motors aud switches can be operated 
by the model EL electrical indicating 
dynamometer developed by W. C. Dil 
lon & Co., Inc. A pointer, which moves 


forward when load is imposed, makes 
contact with an adjustable hand when 
the desired load is reached. The instru- 
ment, which operates on the principle 
of deflecting a calibrated beam, is said 
to be sufficiently rugged for field work 
Thirteen capacities are available from 


0-500 to 0-100,000 tb. 


10—Cold cathode tube 
operates instantly 


Because the TT-1 cold cathode triode 
tube offered by WHaledy Electronics 
Co. has no filament, warm up time is 
not required, The unit, said to have un- 
limited life, eliminates filament cur- 
rent drain. Applications include vari- 
ous electronic, mechanical and electric 
controls and products. Amplification 
is 244 million or more, and required 
grid current is less than 1 mu a. Oper- 
ation is directly from a-c or d-c lines 
A data sheet is available. 


12—Supporting structures 

are readily assembled 
Supporting structures designed by 
Rakit Corp. are said to offer a durable 
support for such items as cable trough, 
conduit and pipe. The channel shaped 


interlocking parts can be quickly as- 
sembled without nuts or bolts. Struc- 
tural details are given in 8-page catalog 


13—Diaphragm valve is 
for all gases 
Developed by Minneapolis-Honey- 
well Regulator Co., the V899 dia- 
phragm gas valve is said to be suitable 





TO REQUEST ADDITIONAL FREE DATA 


Insert “key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





for all gases. Available for all codes 
and local requirements, models are 
with or without manual opening, or 
with manual opening and automatic 
recycling. Its small size provides easier 
installation and  interchangeability 
Sizes range from \% to 2 in. A data 
sheet presents detailed information 


14—Tool simplifies 
hose connections 
Hose connections can be made with- 


out a bench or vice by use of a band 
and tool developed by Squire-Cogs- 


well Co. The tools are made in two 
sizes to fit 4 to 3 in. hose. The bands, 
which can be used for air, steam, water 
or oil hose, are of soft steel wire or 
brass 


15—Round chart recorders 
are electronic type 


Round chart recorders and auto- 
matic controllers have been added to 
the line of electronic Dynamaster po- 
tentiometers and bridge instruments 
manufactured by The Bristol Co. The 
continuous balance, null-type electronic 
units can be used to measure any vari- 
able that can be translated to an elec- 
trical quantity. Controlling models 








with all types of air and electric con- 
trol action are available. Complete de- 
scriptions are presented in a bulletin 


(Continued on page 16) 





11—Pump design eliminates seals and stuffing boxes 


Seals and stuffing boxes have 
been eliminated in a centrifugal 
pump developed by Chempump 
Corp. The basic design of the 
Chempump provides only one 
moving part—a combined rotor- 
impeller, magnetically driven 
and properly aligned. The fluid 
being handled circulates freely in 
the rotor chamber, isolated from 
the motor windings by a stain- 
less steel cylinder inserted in the 
stator. Packing and leakage as 
well as contamination of the 
product by the atmosphere or 
lubricants are eliminated 

External lubrication is not re 
quired, since pump and bearing 
lubrication is provided by the 
fluids being handled. If the fluids 
contain abrasives, factory-install- 
ed lubricants are used 


12 


The rear end-bell and impeller 
housing are tapped to permit the 
use of a recirculation line. The 
pump is designed for use with 
any clear liquid and many slur- 
ries. Specific construction ma- 
terials are ayailable to meet 
nearly all corrdsion-resistant re- 
quirements. According to the 
manufacturer, the unit can be 
operated in any position and does 
not require a separate base. Since 
frequent maintenance and serv- 
icing are not required, it also can 
be mounted on other major 
pieces of equipment or in out-of- 
the-way locations. The units will 
be available in a wide range of 
sizes. Pumps of 1, 2 and 3 hp are 
now in production. A complete 
description of the design is pre- 
sented in a 4-page folder 
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SMALL PLANTS, 


@ Water treatment service for small plants is 
an important part of Nalco’s business. 


This indicates two things: 


Small plants find Nalco Service Agree- 
ments a profitable investment . . . And 


Nalco facilities and services are geared 
to handle — efficiently and economically — 
the needs of any plant, regardless of its 
size or the volume of water treatment 
chemicals used. 


TOO! 


CAN PROFITABLY USE a / 


SYSTEM 


X-Ray equipment, used in the Nalco Laboratories as an 
aid toward providing positive water treatment results. 


If your plant is a small one, you can get 
the same security from water treatment 
difficulties as many of the world’s largest 
steam generating stations have with Nalco 
Service Agreements —and at a cost entirely 
in line with the size of your plant and your 
problems. Write today for complete details, 
or call your Nalco Representative. 





NATIONAL ALUMINATE CORPORATION 
6218 West 66th Place ° Chicago 38, Illinois 


Canadian inquiries should be addressed to Alchem Limited, 
Burlington, Ontario, 





SYSTEM ...Serving Industry through Practical Applied Science 
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“We Stepped Blowing of Main Fuses 
for Russell Creamery Company 
by Replacing Them With 
FUSETROWN dual-element- FUSES” 


and FUSETRON dual-element FUSES 
provide 10 POINT PROTECTION 


1 *Protect against short-circuits. 6 Protect motors against burnout due to single 
phasing. 
Give DOUBLE burnout protection to large motors 
: — without extra cost. 
3 Protect against needless blows caused by : 
excessive heating — lesser resistance results in 8 Make protection of small motors simple and 
cooler operation. inexpensive. 
Protect against waste of space and money — permit 
use of proper size switches and panels. 


2 Protect against needless blows caused by 
harmless overloads. 7 


4 Provide thermal protection — for panels and 9 
switches against damage from heating due to 
por contact. . ‘ P 
a 10 Protect coils, transformers and solenoids against 
$ Protect motors against burnout from overloading. burnout. 


*®Fusetron Fuses have high interrupting capacity as shown by tests of the 
Electrical Testing Laboratories of New York City in December 1947. 
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... They seem very pleased with 
our work and we give 2 good deol 
of the credit to FUSETRON FUSES /* 


ROY SPRINGER, Proprietor 
ROSS ELECTRIC CO., Superior, Wisc. 








Here ave the Details: 


“In the fall of 1947 the Russell Creamery 
Company, largest creamery in Superior, 
asked us to see what we could do to stop 
blowing of main fuses. They were having 
trouble; whenever a main fuse blew the 
whole creamery was affected. 


“We carefully checked the load and found 
that it was unbalanced but that 600 ampere 
fuses were the size that should be used. 


“The load was balanced and to be sure 
poor contact was eliminated, the clips in the 
switch were replaced. Then FUSETRON dual- 
element Fuses in 600 ampere size were installed. 


“Since then Russell Creamery Co. has not 
had to call us once to replace a main fuse. 


“Later Russell Creamery built an addition 
to their plant. We got the job. It was still not 
necessary to change the 600 ampere service. 


“They seem very pleased with our work 
and we give a good deal of the credit to 
Fusetron Fuses.” 





TRUSTWORTHY NAMES IN 
wR LECTRICAL ray | 


Ny | 





} BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
MAIL THE University at Jefferson, St. Louis 7, Mo 
COUPON Please send me complete facts about FUSETRON dual-element Fuses. 
NOW 4 
for complete 
information about 
the All-Purpose Title 


Name 








Protection of 
i Company 


Address 








City & Zone 
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New equipment 
and developments 


(Continued from page 12) 





16—Instrument provides 
accurate velocity readings 


Velocity readings accurate within 
plus or minus 2 per cent are possible 
with model H Air-Meter developed by 


Hastings Instrument Co. In addition 
to an expanded low range scale, dual 
velocity ranges of 10 to 750 and 750 to 
5500 cfm have been incorporated in 
the unit. Operating current is 90 to 135 
v a-c. Literature describing the unit 
is available 


17—Bushing seals against 
grit and dust 


Grit or dust entering the outer seal 
of a recently developed pilot bearing 
bushing increases effectiveness of the 


seal, according to the manufacturer, J 
G. Jergens Co. Protection against 
thrust loads as well as radial, and 
greater bar support also are claimed 
Among the uses listed are applications 
on grit blasters, tumbling | barrels, 
heavy duty construction equipment and 
conveyer rollers. A complete descrip 
tion is given in available catalog 


18—Air transformer 
prevents air in lines 


Close pressure regulation and low 
pressure loss are provided by the HLD 
air transformer developed by DeVil 


16 


biss Co. In addition, a mechanical disc 
type filter traps oil and moisture pre- 
sent in the compressed air line. The 


two-stage regulator is equipped with 
two regulated and two unregulated air 
outlets. Capacity is 100 cfm 
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19—Gas scrubber 
features high efficiency 
High scrubbing efficiency is said to 
be an important feature of a packaged 
gas scrubber unit developed by Schutte 
and Koerting Co. In addition to gas 


| _ 


Dene 
~ 


ios 


containing wettable solids and con 
densable gases, the unit will handle 
gases and solids which can be cleaned 
by chemical reaction with selected 
spray liquids. Arrangement for verti 
cal down-flow or horizontal operation 
is possible 


20—Kit contains tools 
for cable repair 


For on-the-job repair of electric 
welding or power cable, Gas Arc Sup 
ply is offering the Fast Fix cable re 
pair kit. All tools and replacement 
parts required for putting new lugs on 
No. 14 through No. 6 power cable and 


splicing or putting lugs on No. 6 
through No. 4/0 welding or ground 
cable, as well as rubber sleeves and 
friction tape, are assembled in a com- 
partmented steel box. Further informa- 
tion is given in a catalog sheet 


21—Push-button switch 
is waterproof 


Underwater operation is said to be 
possible with a single throw, one cir- 
cuit push-button switch developed by 


Riverside Manufacturing and Electric 
Supply Co. Advantages include opera- 
tion at temperatures from -65 to 165 F, 
and resistance to salt spray, shock and 
vibration. The unit has a continuous 
rating of 10 amp at 15, 30 or 125 v d-c. 


22—Hydraulic pump 
features improvements 


Increased efficiency and easier oper- 
ation are features listed by the manu- 
facturer, Owatonna Tool Co., for a 
new Streamlined hydraulic pump. The 


| 


= CC 


company also has added a 50 ton 
portable hydraulic ram to its Power- 
Twin series. The latter incorporates a 
center hole for quick adjustment of the 
work and for the use of attachments 
and pullers 

(Continued on page 20) 
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Burn REFUSE or COAL 


Mi Perroit STOKERS 


successtul installations Burn 


st 
ngs and Sawa 

shavings @ 
Wood der Dust 


The use of the Detroit RotoStoker and RotoGrate Stoker for 
various kinds of waste materials, followed quite naturally 
its established use for burning an extremely wide range of 
Coals, as well as high moisture Lignite. 

Through the years, installations with steam boilers of a 
wide range of types and sizes have been made for burning 
waste materials. 

If you have combustible refuse, the best disposal method 
is burning it which will avoid nuisance or pollution and at 
the same time will salvage the fuel value. 

Detroit RotoStokers and Detroit RotoGrate Stokers are 
readily adapted and highly successful for refuse burning. 


Write for this 24 page Booklet 505 which gives Engineer- 


2 ing data on our refuse burning installations. 
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DETROIT STOKER 
COMPANY 


neral Motors Building © Detroit 2; Michigan 
District Offices in Principal Cities + Works at Monroe, Mich. 
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TRANSFORMER TYPES INCLUDE: 
lela 

Non-inflammable liquid-filled 

Class B air-cooled (illustrated above) 
Class“H air-cooled 

Class H, nitrogen-filled, sealed tank 








a I-T-E UNIT SUBSTATIONS 
CAN BE BUILT TO MEET ALL 
NEMA “USUAL and UNUSUAL” 
SERVICE CONDITIONS 


Indoor and outdoor — in any required ratings 





FAILURE COST YOUR PLANT? 


Suppose a prolonged power interruption suddenly To all plants, service continuity means profits. 
hit your plant! How much would it cost you in In some, service continuity is the most important 
lost production, down-time—perhaps ruined prod- _ single consideration in planning the vital electrical 
uct, equipment damaged beyond repair ? distribution system. 


? 


Assure service continuity—Install modern I-T-E Unit Substations 


No matter what your service continuity — the benefits of long experience—supply the 
requirements may be, I-T-E can offer you equipment to meet them all. You get: 


FLEXIBLE SYSTEM PLANNING. Sectionalization (I-T-E Unit Substa- 
tions strategically spotted throughout the plant) limits the area 
affected by power interruption. You can plan your system to provide 
immediate restoration of service—or actual elimination of interrup- 
tion on unaffected circuits. 


SELECTIVE TRIPPING. Sectionalization can be carried right down to the 
individual I-T-E circuit breaker—the individual machine or feeder. The 
versatile I-T-E Direct-Acting Selective Overcurrent Trip Device helps 
isolate faults. If there’s a sustained overcurrent or short circuit in any 
branch of the system, only the breaker closest to the fault will open. 


MODERN DRAWOUT CONSTRUCTION. Even maintenance requires 
little or no down-time, With modern I-T-E drawout construction, 
total outage time during maintenance is only a few minutes. Circuit 
breakers of like characteristics are interchangeable. One spare 
breaker—for quick replacement—provides economical insurance for 
a number of feeder circuits. 


UNIT SUBSTATIONS 


I-T-E CIRCUIT BREAKER CO.+19'! & HAMILTON STS. + PHILA. 30, PA 


CANADIAN MFG. & SALES: EASTERN POWER DEVICES. LTD., TORONTO - EXPORT SALES: PHILIPS EXPORT CORP, N.Y. 17, N.Y 








New equipment 
and developments 


(Continued from page 16) 





23—Plastic pipe uses 
compression fittings 


Manufactured by Carlon Products 
Corp., Carlon “L” rigid plastic pipe 
and a compression type coupling are 
said to broaden applications of plastic 
pipe. Connections can be made quick 
ly with the new type coupling shown 
in the illustration, or by slip-sleeve 
tees and ells. The coupling is designed 
to compensate for expansion and con 











fraction. Burst pressure for 1 in. diam 

Pipe is over 1000 psi. Sizes range from 
? 

2 to 2 in 





4—Unit maintains 
constant flow 


Constant predetermined flow rates 
f liquid or gas can be maintained, re 
ardless of upstream or downstream 
ressure, by an assembly developed by 
rooks Rotameter Co. The assembly 
onsists of a Brooks-Mite purge meter 
oupled with a Conoflow H-11 constant 
ifferential relay. Advantages include 
1e elimination of packings and glass 
arts, and visual indication of the flow 
te. Four sizes are available having a 
pacity range of 0.01 to 54 gph of 
ater and 0.2 to 216 cfh of air. Desigr 
tails are described in a bulletin 


25—Solenoid valve has 
wide adaptability 
Designed for a wide range of indus- 


trial applications, the model 67 solenoid 
valve manufactured by A-P Controls 


Corp. is offered with a special needle 
and seat construction when positive 
seal-ofi is required. For use with most 
noncorrosive liquids and gases, the 


2 


valve is available with 3¢ in. female 
pipe or % in. OD tube sweat connec 
tions. Capacity is 78 gph on water or 
1 ton Freon 12 on retrigerant applica 
tions. Working pressure is to 300 psi 
Operating differential is up to 130 psi 
for liquid lift, 250 psi for air and gases 
and 200 psi for refrigerants 
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27—Detector controls sewage 
and water levels 


Deposits normally do not adhere to 
the detecting element of an electrical 
liquid level detector developed by the 
Control Dept. of General Electric Co 
For sewage and water level control and 
indication, the Thermasul system can 


be used in such applications as wet 
wells, sumps, reservoirs and tanks. It 
will control pump motors, pump motor 
speeds and supervisory or alarm cir- 
cuits. The unit is said not to be affect 


ed by deposits, greasy films or ice 
Lengths range from 1 to 10 ft. Bul- 
letin, 4 pages, describes construction 


28—Dupiex signaling unit 
has many applications 


Hammarlund Manufacturing Co., 
Inc. has announced a duplex signaling 
unit consisting of a tone transmitter 
and frequency selective receiver. The 
unit is designed to transmit and re 


ceive signaling, dialing, telemetering 
or other information such as remote 
switching, indication of operating con 
ditions and automatic detection of line 
or power failures. Units are available 
for frequencies from 2000 to 6025. Up 
to 33 channels can be used over a 
single circuit 


29—Valve is combination 
of two units 


Hannifin Corp. has combined two 3 
way Pilot-Master valves to form the 
series BB pressure operated 4-way 


valve. The unit consists of a common 
body with internal coring so arranged 
that one valve operates normally closed 
while the other operates normally open 
The master valve portion is available in 
sizes of 4%, % and % in. Speeds to 600 
cycles per minute are possible 


(Continued on page 24) 





26—Welder also supplies auxiliary power 


Westinghouse Electric Corp. has 
develaped an engine-drive welder 
type EW-20, which also supplies 110 
v, 60 c, single phase power from a con 
ventional plug-in outlet. Nominal rat 
ing of welder is 200 amp, 40 v, 60 per 
cent duty cycle with current range of 
40 to 250 amp in accordance with 
NEMA. During off-welding periods, 
auxiliary power of 3 kw at 100 per cent 
power factor, or 2 kva at 80 per cent 
is available for lights and tools. Dur 
ing welding periods about 300 w auxil 
iary power is available. An 8-page bul- 
letin presents full details 
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ALLIS-CHALMERS 


cer Conditioning 


CHEMICALS — EQUIPMENT — SERVICE 


Gly aS PRR mh 


i 


This hot process lime- 
soda softener for trect- 
ing makeup to high- 
pressure boilers is 


rated at 5000 gph. 





bg ASSURE YOU water conditioned to your specific 
requirements, A-C engineers can draw on years of 
experience treating all types of water... plus a broad 
background of building turbines and processing equip- 
ment that are dependent on properly treated water. 
A-C water conditioning service includes: 

Chemicals — for external and internal boiler water 
treatment . . . designed for silica removal and control 
of scale, corrosion and carryover. Also cooling cycle 
treatments . , . and dependable reagent chemicals, 

Equipment — hot and cold process softeners . . . 


ites ale Gate sodium and hydrogen zeolite softeners . . . alkalinity- 


conditioning eauip- 
ment with capacity of 
130 gpm provides 
boiler makeup to 
evaporator in an east- 
ern utility power plant. 


Dual automatic sodium 
zeolite water softener 
rated at 225 gpm is 
used in power plant 
of a Texas hospital. 


reducing ion exchangers . . . deionizers , . . degasifiers 
... deaerating heaters . . . chemical feeding equipment 
..+ pumps , . . oil removal and water filters. 
Comprehensive consultant service = surveys, reports 
. . . Chemical and X-ray analysis . . . special studies, 


WRITE FOR THESE BULLETINS 


28X7636 — Meaning, Appli- 28X7559— Hot Process — 
cation and Meas- Hot Zeolite 
urement of pH System 
2886611 — Hot Process 2887107 — Sodium Zeolite 
Softener Softener 
28X7808 — Alkalinity-Reducing Ion Exchanger 


ALEIS-CHALMERS <>” 


é Milwaukee 1, Wisconsin 
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M. he famous engineering school, 


uses WICKES boilers for steam production 
Consultants — JACKSON & MORELAND, ENGINEERS of Boston, Mass. 
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AT THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY, where sound 

engineering principles are taught, two Wickes Steam Generators were selected to 

supply heat for several new buildings including the Hayden Library and Sloan 

Metals Research Laboratory. The Wickes Boilers, which were custom- 

engineered for M.1.T., produce 160,000 Ibs., of steam per hour. They occupy the same 

space formerly occupied by the two old boilers that produced only 40,000 lbs. per 
hour. They are equipped with superheaters and economizers. The new boile 


They are designed for quick steaming to meet emergen: 
ments and are fitt i rmowells and openings for takj @ gas samples so the 
students at M.I.T. can run boiler tests as part of their instruction. The installation of 
these boilers, an extremely difficult job because of the close erection tolerances, 
was handled by Flagg, Brackett & Durgin, Inc., Wickes’ agents in Boston. 4 7 7 
Wickes can fill your requirements for steam generators up to 250,000 Ibs. per 
hour and 1000 psi.—all types of multiple drum boilers adaptable to any standard 
method of firing; oil, gas, underfeed or spreader stoker. Write today for 
descriptive literature or consult your nearest Wickes representative. 


RECOGNIZED awesa ht ss SINCE 185 4 
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ABOVE: Blueprint diagram of one of 
the Wickes Steam Generators at M.L.T. 


RIGHT: View showing the two Wickes 


Boilers installed in the power plant at 
MALT. 


142 
WICKES THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 


SALES OFFICES: Atlanta * Boston * Buffalo * Chicago * Cincinnati * Clevelond * Denver * Detroit * Greensboro, N.C. 
Indianapolis * Los Angeles * Memphis * Milwaukee * New York City * Pittsburgh * Portland, Ore. * Saginaw * Springfield, til. * Tampa, Fila, 
* Tulsa * Washington, D.C. 


* Houston ¢ 
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New equipment 
and developments 


(Continued from page 20) 





30—Power unit is 
for hydraulic brakes 


With a powered hydraulic braking 
system developed by Wagner Electric 
Co., an operator can bring a large 
crane to a smooth stop without physi- 
cal effort. Power units which can be 














added to existing Wagner hydraulic 
crane-bridge braking systems also are 
available. The system is described in 
4-page folder. 


31—Equipment uses 
activated carbon 


Many new engineering concepts are 
said to be incorporated in the design 
of Nu-Air activated carbon equipment, 
according to Aerotrol Engineering 
Corp. The units remove odors from 
air and gases by adsorption. Cannis- 
ters and panels are available in an al- 
most unlimited range of sizes, materi- 
als and designs to meet specific appli- 
cations. Equipment is described in a 
catalog. 





_ 32—Pump handles 
corrosive liquids 


Hard rubber construction is employ- 
ed in the Ace Jabsco pump developed 
for handling corrosive liquids. Manu- 
factured by American Hard Rubber 


Co., it is available in 4 in. size with 
maximum capacities of 95 ft head or 
16 gpm, It is said to operate equally 
well in either direction. The impeller 
mounts directly over the shaft of a % 
hp, 1140 rpm polyphase motor 
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33—Panelboard system 
permits quick assembly 


Panelboards, which can be assem- 
bled on the job, have been announced 
by Federal Electric Products Co. 
Stab-lok enclosures and one or two 
pole circuit breakers are available from 
distributor’s stock. Features, said to 


speed installation, include 4% in. gut- 
ters for easy wiring, quick removal of 
the whole interior to give accessibility 
for wire pulling, and trim which lines 
up automatically. Up to 42 circuits are 
possible. The system is fully described 
in a 16-page bulletin 
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34—Power units feature 
compact design 
Compact design of JIC power units, 
manufactured by Superdraulic Corp., 
is said to conserve space. The pump, 


motor, valving and tank, as_ well as 
such accessories as gages and oil filters, 
are assembled as one unit. Standard 
sizes are 30, 60 and 80 gal 


35—Phenolic cable racks 
have canvas base 
Cable racks made of strong canvas 


base laminated phenolic insulating ma- 
terial have been announced by The 


Adalet Manufacturing Co. Units are 
available in a complete range of types 
and sizes, including standard as well 


ti 


ra 
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as the delta arrangement shown. Two 
groups, required by National Electric 
Code, are for over or under 300 v. 


36—Cold eae product 
simplifies application 


Galvanite, a cold galvanizing com 
pound developed by Galvanite Corp., 
is said to give surface protection to 
iron and steel. Resistance to rust, 
salt water spray and corrosion is pro- 
vided by the coating, stated to be 96 
parts zinc by weight. Application di- 
rectly onto adhering rust is said to 
create a non-flaking coating which 
stops further rust. The product can be 
applied by brush, spray or cold dip 
Literature is available. 


37—Gas analyzer 
has many applications 


Fast response is said to be possible 
with a portable gas analysis instrument 
developed by Gow-Mac Instrument 
Co. Known as Gas Master, the unit is 
for quantitative analysis by relative 
thermal conductivity. Listed among 


the many applications for the instru 
ment are gas purity studies, cylinder 
identification, and testing flue gas and 
pre-combustion mixtures. 


38—Graphite-metal parts 
need no lubrication 


Graphite impregnated with such 
metals as babbitt, copper, cadmium or 
silver, form the basis for Carbolube, a 
self-lubricating material aeaieenued 
by The Carbone Corp. When formed 
by a vacuum-pressure process into 
bearings, bushings, seals, contacts and 
parts, it is said to meet a variety of ap- 
plications. Specifications and uses are 
contained in a 4-page leaflet. 


(Continued on page 28) 
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for durability in belting.... 


Driving through a wall with NYB&P Test Special Square Edge Twelve years of active duty hauling ore in a zinc plant and 
Transmission Belt . . “No more belt slippage, no more belt dress- still going strong! Such a record emphatically demonstrates the 
ing and no more belt worries are the cheerful words of remarkable wearing qualities of NYB&P Indestructible Conveyor 
the superintendent of a paper box plant, three years after switching Belt. Proof of the extra values built into every NYB&P product 
to this famous NYB&P brand. 


| 
; 
; 
; 
: 
: 


Even jagged, abrasive rocks weighing as much as 350 pounds... Steaming hot foundry sand or red hot metal lashings. . they're 
can’t hurt the carcass of this top-grade conveyor belt! Itis NYB&P’s all the same to this NYB&P Foundry Shake-out Conveyor Belt 
Great Seal beit, with its 4 -inch top cover and special open-weave because it is specifically designed to more than amply do the 
breaker strip encased in a soft rubber cushion between top cover rugged job for which it was destined 

and carcass 


' 

} 

i 
he 
i 


Yes, durability is the most important 
quality in a belt. And long per ~~ gr is 
built into every NYB NYB&P 
chemists and on gee are ytnbine 
developing tougher rubber compounds 
and stronger fabrics to handle every in- 
dustrial belting problem. Your local 
NYB&P Distribu- 
tor is the man to 
call upon with any 
belting preblem. 
He can supply you 
from standard 
sya sem, ounrear one Doane teenie fl stocks, or have 
the belt's pn is still cay cuagpeaatie despite the friction ‘a belts designed for 
many millions of bushels of grain during the belt's long litetime any special needs. 




















~NEW YORK BELTING & PACKING COMPANY 


1 MARKET STREET, PASSAIC, NEW JERSEY 
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@ valve values 
PHOTO NEWS 





Edward 
Builds Valve 
Performance 


THROUGH 
EXCLUSIVE SHOP 
PROCESSING 


Today’s turbines, boilers, refinery cracking units, features of Baird, Goss-Deleeuw, and Edward designs, mokes 
d chemical apparatus are major equipment items sparen Rectal Daite dil presser” fef) ish ports yo 
at operate continuously for long periods with great diate final i 
liability. Poorly made valves can cause expensive 
utdowns of large investments. Edward’s know-how 
in building steel valves dates from 1904. Costly special 
Machinery in the Edward plant is designed to make 
alve parts which insure long, trouble-free seryice. 
Hlustrated are two machines, exclusive with Edward, 
signed to process strong, drop forged parts with 
rfect alignment and concentricity, plus fine finishes 
d tolerances. Add top-notch shop men—then 
ward users get the best in plus-value valves. 














YOKE 


The valve yoke and body above look simple, but 
require the high priced tools illustrated. Every part 
must be in perfect alignment. By doing the machine 
operations on such parts in one set-up, valves will 
go together just right. On the yoke (/eft) both threads 
are made in one operation. All bonnet-end operations 
of the drop forged valve body are finished in one set-up. 





ee 
i 


_ 
< a 
- os! 
Exclusive tooling on this ‘‘work- rotating chucker"’ finishes both 
ends of forged valve yokes It . One 


g oper- 
otion does the entire job, insuring precision alignment of volve 
yoke bushings, stems, disks, pocking glands, and bockseats. 








alves, Inc. 





New Edward 


PRESIURE- XN. 


Bonnet Construction 


The successful use of pressure seal bonnet valves during recent 
years has brought to light some problems in the design in 
smaller sizes. The valve designer, faced with fitting into the bon- 
net bore a stem, bonnet, pressure sealing gasket, spacer ring, 
retainer ring, packing chamber, 
and gasket loading mechanism, 
found some sacrifices would have 
to be made unless cost and valve 
dimensions could be ignored. 

The first solution consisted of a 
large lugged nut gasket pull-up, 
screwed on to the bonnet and 
bearing on the top of the yoke 
base or the retainer ring, so that 
turning the nut pulled the bonnet 
upward and deformed the gasket. 

This construction (never used 

by Edward) was found difficult 
to use in the field. The large di- 
ameter threading on the lugged 
nut, together with the broad bear- 
ing surface of the nut, made it dif- 
ficult to accurately determine the 
load being applied to the gasket 
even under favorable conditions. 
Further, because of moisture in 
the packing chamber area, the 
loading mechanism threads fre- 
quently corroded badly, making 
adjustment difficult and service 
performance more in doubt. 

In the smaller sizes, internal 
a provides only part of the 
oad required for gasket deforma- 
tion. Consequently, positive me- 
chanical loading is even more important than in large valves. 
Believing that uniform and accurate loading of the gasket is 
vital to satisfactory performance of all pressure sealed bonnet 
valves, Edward has pro- 
vided additional space 
in § in. and smaller 
PRESSURE-SA.* valves by 
using a yoke outside the 
normal position. 

Illustrated is a 4 
in. goo lb Edward 
PRESSUR-S" globe valve 
so constructed. Note this 
permits the use of four 
small readily accessible, 
individually loaded studs 
resting on a hardened bearing plate on top of the valve body. 
Torque may be applied accurately to each of the four pull-up 
studs, and the gasket loading uniformly distributed around the 

asket contact area circumference. See cross-section view. All 
ward /B#ESSURE-SUA.* valves have high gasket loading with 
low individual torque load on the pull-up studs. In addition, 
they have exclusive features such as scientifically streamlined 
bodies, integral Stellited seats, and Impactor handwheels as 
standard construction. 
* TRADE MARK REG. 


EDWARD VALVES, Inc., Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 
40 WEST 144th St. EAST CHICAGO, INDIANA 


GLOBE AND ANGLE STOP © FEED-LINE ¢ BLOW-OFF © NON-RETURN 
CHECK © GATE © GAGE AND INSTRUMENT © RELIEF © STRAINERS 


An exclusive Edward design 


———— 


ad 


" 7 
a Be Chas 4 
. ~ ~. pil | te 
>. 


4) 
| 


x 
f 





Lae Lay 
Lo Bua) 
a 
a ps i 
—= — 
SeeSi5 











———— 


What Heat Does 
to Valve Trim 
Hardness 


Valve “trim” refers to working parts such as 
seats, disks and wedges, in contact with line 
fluid. Hardness, usually expressed as “Brinell” 
or “Rockwell” is an important requirement in 
temperature and erosion services. Ability to 
retain room temperature hardness largely deter- 
mines valve trim life in many services above 
800 F. Chart below shows what continued heat- 
ing does to hardness of several trim alloys. Base 
line hardnesses at 750 F approximates room 
temperature hardnesses for all these materials. 
Also charted, as a basis for comparison, are 
hardness-temperature curves for two common 
valve body materials. 
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HARDNESS AT TEMPERATURE OF VARIOUS 
VALVE MATERIALS 
1. A.S.T.M. A2 16—WCB—Valve body material. 
2. AS.T.M.A2 17—WCé6—Valve body material. 
3. Edward EValloy—400 BHN—Valve trim 
material. 
4. Type 420—500 BHN—Volve trim, material. 
5. Hastelloy 21—Heat treated, valve trim 
material. 
. Stellite No. 6—Valve trim material, 


Edward EValloy, a 400 Brinell, low carbon 
high strength 13 per cent chromium stainless, 
employed by Edward since 1921, and the Type 
420 (more brittle and slightly less corrosion 
resistant) high carbon, 13-16 per cent chromium 
stainless steels lose hardness rapidly above 750 F. 

For toughness at higher temperatures, Stellite, 
acobalt-chromium-tungsten alloy,and Hastelloy, 
a cobalt-chromium-moly bdenum alloy hold hard- 
ness well to 1200 F, and are ideal for erosive 
throttling services at all temperatures. Of the 
two, Stellite is the more widely used for valve 
seating surfaces. Both have good corrosion 
resistance. 

Monel metal, a copper-nickel alloy, and 
“18-8” chromium-nickel alloys lack high hard- 
ness needed for temperature and erosion resist- 
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ance, but serve well in many corrosive services, 











“*Here’s why I keep a stock 
of Kaocast on hana!” 


Kaocast lasted 3 to 6 times as long as 
previous refractory. Still going strong. 





DOOR LININGS 
Kaocast lasted 3 to 6 times as long as 
Oat previous refractory —cut installation 
KAOCA : P ; i 


cost in half. 
ol af 
| 





TUNNEL KILN CAR TOPS 


Ordinary fireclay crumbled after few 
trips. Kaocast lasted 30 trips without 
deterioration. 


The Chief Engineer of a mid-western power plant finds B&W 
Kaocast so versatile that he always keeps a ton or more on hand 
for miscellaneous jobs. This is only one of hundreds of plants 
in a list of diversified industries which are discovering practical, 
time-and-money-saving uses for this unique 3000 degree re- 
fractory castable. The panel at right gives a few examples. 


There are good reasons for these Kaocast “success stories”. 
This jack-of-all-refractories can be molded in a hurry by you, 
when you need it. \t can be cast directly in place or applied by SPECIAL SHAPES li 
cement gun. Kaocast not only makes possible faster repairs and me py ty — a 
eliminates the need for a large inventory of special shapes, but 
it also stays on the job. That’s because Kaocast has high resist- 
ance to spalling and slag attack, low volume change and negli- 
gible re-heat shrinkage. 


Get all the data on easy-to-use, versatile Kaocast from your & A Lal ¢oO CK 


B&W Field Engineer. His specialized experience is an impor- 


tant B&W “extra”. & Wy Fs x cox 


KAOCAST is another important refractories development THE BABCOCK & WILCOX CO 
by B&W engineers who have continuously established new een SRACTORIES BIVIsion — 
standards in industrial furnace refractories for the past 30 years. ee en 


© ST. NEW VORK 17 N 
woexs: ¥ 
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B&W REFRACTORIES PRODUCTS — B&W Alimul Firebrick e B&W 80 Firebrick ° B&W Junior Firebrick e B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stctionary & Marine Boilers and Comp 
Chemical Recovery Units .,. Seamless & Welded Tubes . . . Pulverizers . . . Fuel Burning Equipment . .. Pressure Vessels . 
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New equipment 
and developments 


(Continued from page 24) 





39—Liquid level control 
incorporates probe circuit 


No floats, bellows or other moving 
parts are employed in the tank of 
liquid-level control type 10CBI, manu- 
factured by Photoswitch, Inc. Contact 
with the liquid is made only through 
stainless steel probe rods. A feature of 





importance in many processes is the 
ability of the instrument to discrimi- 
nate between a liquid and its foam. 
Any electrically conductive liquid can 
be controlled. Construction of the unit 
is described in a bulietin 


40—Valve shield 
protects operator 


Protection from acid or other danger- 
ous spray due to valve stem packing 
failure is provided by a flexible neo- 


prene shield, Chex-Spray, made by 
Industrial Products Co. It is used to 
cup the stem and packing gland. Sizes 
are available for valves from 4% to 4 in 


41—Armored cable 
incorporates glass braid 


Glass braid replaces cotton in BX 
armored cable, sizes 14 to 10 Awg, de- 
veloped by General Electric's Construc- 
tion Materials Div. In addition to be- 
ing flameproof and resistant to rot, the 
glass braid makes a smailer overall 
cable diameter possible. The cable fits 
standard fittings and is listed by Un- 
derwriter’s Laboratories, Inc 


42—Contact-making instrument 
indicates and controls 


Indication and control are provided 
by a contact-making instrument de- 


veloped by Weston Electrical Instru- 
ment Corp. Designated model 1087, 
the core magnet mechanism type unit 
incorporates two adjustable stationary 
contacts and a contact carried on the 
pointer. Contact rating is 6 v, 0.030 


amp d-c non-conductive maximum 
Suggested applications include stand- 
by battery systems,  electro-plating 
processes, indication and control of 
speed, or any function that can be ex- 
pressed as voltage or current 





TO REQUEST ADDITIONAL FREE DATA 
Insert “key” numbers on return post cord 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





43—Draft control provides 
close regulation 


Time delay relays are incorporated 
in an electronic sequence control, 
manufactured by Bressler Engineering 
Service, to provide close regulation of 
over-fire draft. When used with gas 
or oil, the control maintains closed 
damper position when not in operation 
When burner operation is called for, 
the damper moves to wide open and 


the burner is started. The control func- 
tions to maintain correct draft only 
after the main flame is proven. The 
unit can also be adapted to coal firing 


44—Packaged pumps assure 
immediate delivery 


For off-the-shelf delivery, Aurora 
Pump Co. has announced a packaged 
line of close-coupled pumps, types SAC 
and JMC. Motors, either single or 
three phase, are assembled as an in- 
tegral part of the unit. Twenty nine 
combinations in 4%, 1%, 1% and 2 in 
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sizes are available, covering a capacity 
range of 5 to 150 gpm for heads from 
0 to 110 ft at speeds of 3500 rpm 


45—Ball joints are 
for high pressures 


Fireproof, all stecl, flexible ball 
joints suitable for use on hydraulic 
pressures up to 7500 psi have been de- 
veloped by Barco Manufacturing Co. 
The units, of rugged construction, are 


DSS 
Ae we 
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suited for applications in the petroleum 
processing field, as well as in chemical 
and steam plants. Service on steam is 
to 1000 F and 1500 psi. The units, 
available in 1, 2, 24%, 3 and 4 in. sizes 
are described in a bulletin 


46—Relay silences 
and resets signals 


Minneapolis-Honeywell Regulator 
Co., Industrial Div., has developed an 
alarm silencing relay to automatically 
reset signals after the trouble is cor 
rected. A red light on the unit warns 
until the alarm circuit has been cleared. 
It has been designed to replace manual 
alarm shut-offs used in processing con 
trol systems 


47—Ballast provides 
low cost operation 
Westinghouse Electric Corp. has de 
veloped a lead-lag slimline ballast said 
to offer a 25 per cent reduction in watt 


age loss and provide longer lamp life 
Reduced size and weight also are fea 
tures. The unit is available in 38, 58 
and 75 w two-lamp sizes 


(Continued on page 31) 





MODERN WAY TO 
HANDLE COAL... 





Feeding hoppers direct from pile or bin saves 
real money in time and man power . . . frees 
men for other duties, allows more efficient use 
of labor. Canton Flo-Tube installation above 
teeds from coal bin at right. Chute dividers 
are hand adjustable, hopper levels diaphragm 
controlled. 


RIGHT photo—a horizontal application, using 
gate valves. 


LOWER right photo—a eo binfeed in- 
stallation entering rear nt gnees 


Canton Stoker — specialists 
COAL FIRING, NDLING. and CON, 
TROL EQUIPM —invites you to con- 
tact their principal 


direct. 





a 


CANTON STOKER CORPORATION 
403 Andrew Place S. W. CANTON, OHIO 


([] Send literature on: 


‘= Have a Canton Engineer interview us. 
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New equipment 
and developments 


(Continued from page 28) 





48—Electronic unit provides 
close temperature control 


For accurately controlling tempera- 
tures from -100 to 600 F, Thermo Elec- 
tric Co., Inc. has developed the Thermo 
Electronic controller. Resistance bulb 
sensitive elements, which cover prac- 
tically all process applications, are used. 


The instrument is said to respond to 
changes of as little as 0.1 F. Single or 
duplex control action as well as six 
temperature ranges are provided. Sig- 
nal lights offer long range visibility. 
The unit is for a-c operation. 





TO REQUEST ADDITIONAL FREE DATA 


Insert “key” numbers on return post card 
found on page !47. Our Reader's Service De- 
partment will handle your request promptly 





49——Receptacie is for 
hazardous locations 


Interlocking receptacles for use in 
hazardous locations are manufactured 
by Tigerman Engineering Co. A sealed 
mercury switch de-energizes the socket 
before a plug is inserted or removed, 


thus eliminating dangerous sparking. 
In addition, the switch automatically 
locks cord caps in position. Ratings are 
115 v, 20 amp or 250 v, 10 amp for 
single, duplex or dual 3-wire and single 
or dual 4-wire services. 


—End 


























1 Vary speed instantly 
Fit speed to worker's rhythm 
to avoid fatigue 
Increase machine's versatility 
to process different sizes 
Permit faster speeds 
for light loads 


Reduce speed to increase 
torque for heavier loads 


Change speeds to uniform travel 
for machining different diameters 


Select correct speed for 
experimental processes 


aYS 


] YOU'LL IMPROVE OUTPUT 


WITH VARIDRIVES 


. Control time of drying, heating, 
baking, soaking, etc. 


9 Regulate machine for changes 
in viscosity, temperature, etc. 


1 0 Permit matching of speeds 
of separate machines 


1 1 Speed up machines that loaf on 
job, for maximum output 


1 ? Vary flow, pressure or suction 
to exact rate desired 


1 3 Eliminate troubles of overheating 


1 4 Improve quality of work by 
correct timing of operations 





PrPPRRPT? 


GO MODERN 
GO VARIDRIVE 


Voridrive 


0 MOTORS 





A 16-page, profusely 
illustrated Bulletin 
various 


types 
of U. S. Varidrive 
Motors. 2 to 


10,000 
, Va to 50 hp. Mail 
Coupon today. 
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On these new Mesta Cold Reduction Mills at Columbia Steel SEALTITE is indicated in black. 


EALTITE—Anaconda’s flexible, liquid-tight conduit is 
used in Columbia Steel's new tin mill 


These Mesta Cold Reduction Mills were recently 
set up by Columbia Steel in their new tin mill in 
Pittsburg, California. Shown here is the way in 
which seavtrre*—with its synthetic jacket and its 
strong, flexible steel core — was installed to protect 
control panel wiring from chemicals, water, oil and 
abrasion. Columbia used seautrre because there 
was vibration from the mills, connections were 


for flexible, liquid-tight electrical conduit... 


32 


very cramped, and sharp bends had to be made. 

SEALTITE is sold by electrical supply houses in 
long random lengths. It can be cut without waste. 
SEALTITE uses the same type of fittings as standard 
rigid electrical conduit. 

The American Brass Company, American Metal 
Hose Branch, Waterbury 20, Conn. In Canada: 
The Canadian Fairbanks-Morse Company, Ltd. 


*Trademark S2z3a 


specify sEALTITE an AnaconbA® product 
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G-E SPEED VARIATORS, operated by central control panel (above) 
were chosen by E. F. Hauserman Co. of Cleveland, Ohio for its 


steel slitting operation. General Electric Speed Variators provide 


flexible performance in the 1-200-hp range at moderate cost. For 


even greater accuracy and versatility in automatic operationg 


these drives may include amplidyne or electronic regulators} 


These G-E Adjustable-speed Drives 


can help you boost your output, too! 


WHICH G-E DRIVES 
ARE BEST FOR YOU? 


Because only General Electric \ 


makes all major types of electric A\ ' 
adjustable-speed drives, it is best | 
qualified to help you select the 

right drive. Send for these inform- 

ative bulletins. 


CJ A This 26-page manual de- 
scribes olf four types of drives 
and where to apply them. Bulletin 
GEA-5334. 

C) B Lower cost, simplest d-c drive 
Bulletin GEA-4883 


: eu" 





G-E THY-MO-TROL* drives assure the Keebler Weyl 
Baking Co. of Philadelphia of proper baking for many 
different products. This electronic control is particularly 
suited for precise adjustable speed in 1/4 to 10-hp 
drives—offers speed ranges to 100:1 and more. 


g 4G-E ACA MOTORS give the Ford Motor Company a 


simple, compact, and lowest-cost method of controlling 
pump speeds at its oxygen generating plant, leased from 
Air Products Inc. This adjustable-speed motor requires 
no conversion equipment—an a-c induction motor with 
stepless speed oliastuent by a simple twist of a dial, 
*Reg. trade-mark of General Electric Co 


GENERAL @@ ELECTRIC 


Cl C More flexibility, moderate 
cost. Bulletin GEA-5335. 

C) D Top performance, %-10 hp 
Bulletin GEA-5337. 

C) € Top performance, 1-200 hp 
Bulletin GEA-5336. 


General Electric Company, 
Section J 646-19 
Schenectady 5, N. Y. 


\ 
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Please send me the bulletins checked 


0 for reference only 


0) for planning an immediate project 


NAME... 
COMPANY... 
ADDRESS... 
city 








Be sure I’m in style. 


It’s hardly worth while to use 
inferior quality gasketing for a 
replacement job, when the right 
style of a good quality gasket 
material can generally be easily 
and inexpensively obtained from 
your near-by Packing Distributor. 
Therefore, for a packing that will 
give good service, be sure the style 
selected is the one recommended 
for your conditions. 





I work better 
when I'm thin. 


in gaskets, as a rule, are 
tter than thicker 
kets. Where surfaces 
rough and do not 
e up perfectly, thick- 
gaskets usually do 
better job. 


Ugive better service if you 
follow these rules, too. 





WRing-cut gaskets are prefer- 
le to full-face gaskets. 2. See 
t the gasket is properly cen- 
tered and does not project in- 
side the flanges. 3. Make sure 
flanges are perfectly clean and 
true. 4. See that flange surfaces 
line up and are parallel. 5. 
Follow up bolts the next day 
after installing new gaskets. 





Don’t use oil on me! 


Often gasket materials have 
rubber in their composition, 
and oil causes deterioration 
of rubber. If it is desirable 
to graphite one or both sur- 
faces of the gasket for easy 
removal, use a solution of 
graphite and water, with or 
without a small amount of 
glycerine. If the joint is to 
be permanent, it is better not 
to treat the gasket at all. 





Why you'll get a better sealing job from 


J-M SERVICE* SHEET GASKET 
Style No. 60 








Service Sheet owes its superior performance ability 
to the care used in its manufacture to produce a con- 
sistently uniform product. It is made of selected long 
fiber asbestos and special heat-resisting compounds, 
bonded together under heat and pressure. The result 
is a tough, durable sheet without plies or laminations. 
It is unusually pliable and resilient and does not dry 
out in storage. It is effec- 
tive against superheated 
steam, air, gas, water, hot 
oil, ammonia, and many 
acids and other chemicals. 








Your distributor will help, too! Your J-M Packing Distributor 
can help you take the guesswork out of packing problems. He 
carries complete stocks of Johns-Manville quality packings and can 
supply you promptly. For the address of the J-M Packing Distribu- 
tor nearest you, write Johns-Manville, Box 60, New York 16, N.Y. 


Johns-Manville PACKINGS & GASKETS 
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NOW-only Powermaster gives 
you VORIFLOW combustion ! 


LATEST DEVELOPMENT IN BURNER 
DESIGN REDUCES COSTS AND 
INCREASES BOILER EFFICIENCY 


Here’s what Powermaster’s new VORIFLOW burner will 
do for you: 


1. Saves fuel by providing infinitely variable combustion 
modulation in response to demand—with full efficiency— 
through wide range from 30% to 100% of firing capacity. 


This means elimination of waste and maintenance headaches 
because of incomplete combustion. With the exclusive design 
of the VORIFLOW burner, tiny jets of compressed air pul- 
verize every droplet of oil... projecting a fine fog of oil/air 
emulsion into the combustion area where it ignites and burns 
—immediately and completely. The VORIFLOW burner does 





away with outmoded mechanical spinning devices, globules 
of wasted oil, and gummy cleaning problems. 


2. Slashes boiler maintenance costs. 


There are no moving parts to wear out @ There is no cup to 
clean daily. Routine cleaning of the burner once a month is 
sufficient e There is mo burner vibration to throw adjustments 
“out of whack’’ e Parts are made of stainless steel, brass, and 
beryllium copper—they will last indefinitely 


3. The combination burner permits rapid change-over from 
one fuel to another—light oil, heavy oil, or gas. 


And when we say “rapid" we mean just that— 
the job can be done in four minutes. Modulating 
firing controls are ready to go into action at 
the flick of a switch. It isn’t necessary to change 
the entire burner assembly. All you need to 
do to fire gas is to remove the oil nozzle 


Before deciding on a boiler for your plant, be sure 
to get the facts on the newest POWERMASTER 
with VORIFLOW combustion. Write for this cata- 
log that gives you the entire story of the Powermaster 
packaged automatic boiler. Just drop us a line 
and we'll put one in the mail for you 


Fowsrmater. & 


PACKAGED AUTOMATIC BOILERS 


In sizes to 500 HP; pressures to 250 psi 


ORR & SEMBOWER, INC. + Established 1885 - 1000 Morgantown Road, Reading, Pennsylvania 





Announcing the most rugged 
gas unit heater ever built! 


Now! A Heater Built Like 
a Boiler! Heavier gauge steel 


throughout! Bigger, more powerful mo- 

tor! New steel fan designed especially for 

unit heater application! Welded seams 

all around. Durable “‘Bonderized” finish. 

Even the joints in the heat ex- 

changer have come in for special treat- 

ment. TRANE has eliminated troublesome 

—— — ~ gaskets, furnace cement and other 
Shit @anue — materials a ae beaded = 
| anged connections give you trouble- 

lie ®) free joints as permanent as steel itself. 


wwwiet | El Features like these and other care- 


’ fully engineered, exclusive details make 

a ie oe ee ( it possible for you to hang gas heating 

‘ p -§ | a & a a ; from the — more = more 
—$—_$_—$$——$_—_$ economically than ever before. 

) a a Y @ a Have all the facts on hand when you 

= plan your next gas unit heating job. Get 


6 | @ 4 @ the new TRANE Gas Unit Heater Bul- 





letin just off the press. Write TRANE, La 
Crosse, Wisconsin, for the name of the 
TRANE Gas Unit Heater Distributor in 
your area. 


These features mean 
extra years of trouble-free, 


J i 
thrifty operat Rugged Construction Heavier gauge Built Like «a Beiler—No gaskets, no 
metal throughout means extra furnace cement. Beaded and flanged 
safety, extra years of service. connections throughout. 


Heat Where You Want tt——Extra con- 
trol of heat placement with pat- 
ented TRANE Louver Fin Diffuser. 





Special Trane Fan 

Engineered spe- 
cifically for unit 
heaters. Wide 
blade doesn’t 
chop air. It 
pushes—quietly! 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING 
AND AIR CONDITIONING EQUIPMENT 





A.G.A. and Under- 
writers’ Appreved — 
Have been tested 
and approved by 
both the A.G.A. 
and Underwriters’ 
Laboratories. 
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That long, white strip of hot steel behind the big wheel come into this plant as a railroad rail, will go out as a" rod. 


In this Mexican plant, old railroad rails are heated to a high 

e ca temperature, then shoved through four double sets of roll- 

y ueeZzing rai & ers. Each pass reduces the rail’s size until it’s squeezed 
down to a %” rod, just right for reinforcing concrete 

buildings and bridges. But the belts that run the machinery 

* j a couldn't take the shock that came every time a big rail 
into inch rod. was forced into the rollers. The jolting wore out one set 
of V belts in only three months. See the following pages to 

learn how an entirely new kind of belt solved this problem 





Squeezing rails (continued) 
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Squeezing railroad rails to the size of your finger jolts machinery, shocks belts that turn the double sets of rollers. 


The problem described on the preced- 
ing page was solved when a set of 
B. F. Goodrich grommet V belts was 
installed. That was two years ago, and 
when this picture was taken, the grom- 
met belts had already given eight times 
the service, and still looked good for a 
lot more. This performance is typical, 
not unusual at all. Here’s why grommet 
belts last longer, serve better, save 
money. 
20 to 50% Longer Life 
Patented grommet V belts by B. F. 
Goodrich represent the only basic im- 
rovement since invention of the V 
ila f Pele. Belts last 20 to 50% longer, de- 
NOt new Fs were one pending on service. (The more severe 
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B. F. GOODRICH GROMMET V BELT 


EARNER Renee ere a 











the service the greater the increase over 
ordinary belts.) 


What is a Grommet? 


A grommet is like a giant cable except 
that it’s endless—a cord loop built up 
by winding heavy cord on itself. There 
is no overlapping cord section as in all 
ordinary belts. Most belt failures occur 
in these sections where cords overlap! 


All Cords Put to Work 


Each grommet and every part of a 
grommet carries its share of the load. 
In ordinary belts under high tension 
the center cords “‘dish’’ because ten- 
sion is greater near the driving faces. 
Dished cords are doing less work, not 
pulling their share. Grommet V belts 
have no center cords, there is no dish- 
ing—therefore much more strength in 
proportion to cord volume. 


Better Grip, Less Slip 


Grommet V belts have more rubber in 
relation to beit size. Without any stiff 
overlap, they're more flexible, grip 
pulleys better. Size for size, grommet 
pelts give “4 more gripping power, pull 
heavier loads with a higher safety fac- 
tor. Because there is less slip there is 
also less surface wear. 


They Cost No More 


You save belt costs because belts last 
longer, save production costs be- 
cause machines keep running with 
fewer interruptions, save mainte- 
nance costs because they need less 
attention, yet Cost not one cent more 
than others. Grommet belts are made 
in C, D and E sections. They are pat- 
ented by B. F. Goodrich. No other V 
belt is a grommet belt (U. S. Patent 
Number 2,233,294). 








Cooling off 
period... 


Before beer is bottled and sold, it’s 
aged in huge vats. The temperature 
must be held near freezing—constantly. 
In addition to running night and day, 
the belts used to run the cooling equip- 
ment are exposed to heat from the 


basement. A BFG representative stud- Bras 
ied the drive, and said grommet V : 
” 


belts could handle the job. A set was | 


installed and lasted a record-breaking 





14 years. One reason why BFG grom 


« 
be ad 





met V belts last 20 to 50% longer is 
that they stay cooler by generating less Be J 
internal heat than ordinary belts, and ¢ 

are made of rubber that stands boiling Le 
temperatures Belts that keep cool, keep beer cold at Jacob Ruppert Brewery, New York. 











| BEGoodrie 


vd 


GROMMET BELTS 
AT WORK 





Paper 
work 


Three pulp beaters in this paper plant are 
driven by one set of V belts. The old 
fashioned belts, previously used, took 
twice as much space, slipped and stretched, 
required frequent maintenance, and had 
to be replaced every year or so. A B. F 
Goodrich distributor heard about the trou- 
ble, and recommended a switch to the 
new, improved grommet V belt. It proved 
to be a perfect solution. Installed in 1946, 
the BFG grommet belts you see in the 
picture have already outlasted former belts 
4 to 1, slippage has been reduced to a 
minimum, a there’s no more down- 
time for belt repairs. 





<a Where failures meant shutdowns they 
changed to grommet V belts. 


These typical examples (see 


preceding pages) tell you why 
B. F. Goodrich grommet belts 
‘are superior to ordinary V 
belts — prove they last 20 to 
50% longer—yet cost no more. 


Gromer Bells 
B.E Goodrich 


FIRST IN RUBBER 


The B. R. Goodrich Company, Industrial Products Division, Akron, Obio 





heres how to 
maintain 
chemical feeding 


accuracy to 13/ 


Your plant operations will benefit when you 
have assurance like this! With Infileo equip- 
ment, random samples show no variation in 
chemical content exceeding 114°. 


Because of the unique vertical agitation 
principle of operation, liquid circulates with 
an up and down motion in the mixer... thus 
avoiding stratification. There are no corners 
or “dead spaces” in the half-round tank where 
solids can collect ...there’s no need for daily 
or weekly clean-outs. 


CHECK THESE ADVANTAGES — 


You con depend on uniform mixing ond accu- 
rate feeding of soluble or insoluble moterials 
with water, oil and other liquids with the Infilco 
Chemical Mixer and Feeder and reloted equip- 
ment. Here's the automatic unit designed 
porticularly for water conditioning, sewage 
treatment and process liquid conditioning . 
and here ore valvable operating odvantages 
offered only by Infilco — 


1. Plow-shaped agitctors keep the liquid 
circulating up and down to ovoid ony degree 
of strotification. 


2. Holf-round tank, with rotating element, 
eliminates corners and dead spoces. ‘No Sump" 
required. 


3. Equipped for constent or variable rate 
feeding. 


4. Collector cups pass downword through 
chemicals with orifices up. This design effects 
“blow-out.” Keeps orifices cleon 


5. Two or more chemicals may be prepared 
and fed together. Discharges moy be divided 
with regulated feed rates to two different points. 


6. Constant “head” over orifices during en- 
tire period of discharge 


7. Changes in drive speed do not offect 
regulority of feed. 


8. Designed for the full range of process 
industry capacities. 


Check these advantages for your operation 
by sending for the Bulletin described below. 


Below 

Chemical measuring cup 
discharging through orifice 
into the collector funnel 

The cut-off shield above the 
collector funnel con be 
positioned by the manual 
variotor to change 

chemical feed quantities 


Above 
Infileo Mixer ond 
Feeder with section 


tank cutoway to show 

unique plow-shaped 

agitators, chemical 

measuring cups and 

collector funnel 
Infileo Chemical Mixers and Feeders combine 
in one continuous automatic process, the 
preparation of a uniform chemical solution 
or suspension and volumetric feeding of the 
prepared material. 


Write for case histories 
and illustrated bulletin 


wn ee F 


INFILCO INC. 
Box 5033, Tucson, Arizona 


We are interested in mixing and feeding 


(nome chemicols) 


in one continuous end avtomotic process for 


INFILCO INC. - - 


(nome process liquid) 





Please send us your Chemical Mixer-Feeder 
Bulletin 350D. No obligation, of course. 


; . , nee Neme_______ Tiefe_ 
Plants in Chicago & Joliet, Illinois oupee 


FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES P.O. Address 


Tucson, Arizona 


City___..___ Zene__State 








bdsenentiusettienenendsenmascasantne 
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NOMY. .. use ECONOMY FUSES 


Va 
otection 





On this air compressor circuit—a typical example of high 
starting torque—the motor goes on-and-off approximately 120 times 
in the course of a 10-hour day. 


The “ECONOMY DELAY” Fuses shown in this application, operating 
under these extreme conditions, have blown rarely. If a fuse 

does blow, all that is required to restore the original fuse efficiency 
is to insert a mew “ECONOMY DELAY* Renewal Link. This requires 
only a minute or two— which means minimum “down time”...and 
the cost of an “ECONOMY DELAY” Renewal Link is 3 cents per blow! 


The life of an Economy Fuse Cartridge is practically infinite, so, 
you save money on fuse maintenance and at the same 
time conserve scarce brass and copper. 





Give the extra protection of “ECONOMY DELAY” Fuses to all 
your circuits. Your wholesaler has “ECONOMY DELAY” Renewable 
Fuses and Renewal Links in stock. 


Ask for the ECONOMY Catalog and Price List. 


© Reg. U. S. Pat. Office 


ECONOMY FUSE AND MFG. C0. 2717 GREENVIEW AVE., CHICAGO 14, ILLINOIS RECTNCIALET eS 


ALL PRINCIPAL CITIES 
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" Where fluctuating load 
is the problem... 





SYPEL gearturbines can handle it! 


Process requirements in the evaporator room of the 
Masonite Plant, Ukiah, California, called for a variable- 
speed pump drive to provide for fluctuating load con- 
ditions. Steam was available. In the words of this user: 
“Westinghouse Type E, Close-coupled Gearturbines 
were selected since the pumps had to operate at rela- 
tively low speeds, and the higher efficiency inherent in 
the high-speed turbines was desirable. In operating 
performance, these turbines have proved the most effi- 
cient and economical solution to our problem.” 

Also in the evaporator room, the Masonite Company 
selected four Westinghouse Type E Turbines to drive 
the boiler feed pumps. These turbines provide an effi- 
cient, trouble-free drive which can be driven by the 
existing steam supply. Motor-driven units are used 
as stand-bys. 

This use of both types of Westinghouse Turbines is 
the kind of over-all unit responsibility that actually 
makes your job of purchasing, installation, and main- 
tenance easier . . . more dependable. 

Wrapped up in a single package is a compact, rugged, 


INDUSTRY AND POWER * September, 1952 


and reliable speed-reduction unit solidly coupled to a 
Type E turbine. Each gearturbine is mounted on an 
extremely rugged base, fabricated of heavy steel plate 
which forms the oil reservoir. This arrangement sim- 
plifies mounting and installation. It provides operating 
stability never before available. 

Get the full story on the broad Westinghouse 
turbine line. Book B-4346 clearly explains the appli- 
cations, refinements and distinct standard features 
of Westinghouse Gearturbines. Call your nearby 
Westinghouse office, or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

J-50339 














BIRD-ARCHER’S 


COMPREHENSIVE 


1. Surveys Plant—Bird-Archer 
makes a complete study of plant 
operation involving the use of wa- 
ter or steam... checks present 
equipment and past performance. 


2. Studies All Available Water 
— Starting at the source, Bird- 
Archer makes exhaustive analyses 
of water supplies. 


3. Develops Treatment and 
Control Systems—On the basis 
of these comprehensive studies, 
Bird-Archer develops a complete 
system of treatment and control, 
including mecessary operational 
changes. 


4. Specifies Equipment that 
May Be Necessary — Bird- 
Archer determines whether instal- 
lation of additional equipment 
will be helpful . , . analyzes bene- 
fits to be derived. 


Even if your present water treatment 
methods appear satisfactory, it will pay 
you to look into Bird-Archer’s 8-point 
water treatment service. Any or all of 
this comprehensive, efficient service is 
available to you. Talk to your Bird-Archer 
representative about it next time he 
calls. Or, write us now tu arrange a con- 
sultation. No obligation, of course. 


5. Furnishes Proper Chemical 
Treatments When Required— 
For more than a half century, 
Bird-Archer has manufactured spe- 
cifically formulated treatments to 
solve individual problems. 


6. Instructs Plant Staff—Plant 
rsonnel is carefully instructed 
experienced technicians in the 
application of treatment and con- 
trol . . . teaches simple, accurate 
test procedures. 


7.Makes Periodic Check-Ups 
—To make certain that the rec- 
ommended system is providi 
the best ible results, a Bird- 
Archer Service Engineer makes 
regular, personal check-ups. 


8. Offers a Laboratory Service 
for Scientific Analysis— Modern 
Bird-Archer laboratories, staffed by 
trained chemists, specialize in wa- 
ter analyses and research... check 
accuracy of plant control. 


BIRD-ARCHER 


WATER TREATMENT 


CHICAGO 


THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA. 
NEW YORK - 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
IN MEXICO: Calderas y Accesories, $. A., Amsterdam 291, Mexico, D. F. 
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Time, money and 
material saving 
applications 


FOR MORE INFORMATION 
CHECK, CLIP AND MAIL COUPON 





wanereseneneseseasasesemenal 
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OC Drying bottles 

0D Hesting sofety gloss 

D Setting dye on 
gloss cloth 


DC Prehecting lenses 
O Drying mirrors 


- MURCTIICAL 


OC Boking ormotures 
0 Orying marine 
equipment 


C) Seoling headlights and 
television tubes 


a eee 


CHROMALOX 
all-metal 


electric radiant heaters 


Get all the advantages of infrared heat and more—at a fraction 
of former costs with the new and improved CHROMALOX 
heating principle. All-metal construction, high heat intensity, 
infrared radiation that's “‘color blind’’ and heat that’s infinitely 
variable, have proved CHROMALOX Radiant Heaters superior 
for over 300 different uses in more than 1500 plants. If you use 
heat for baking, drying, preheating, curing, degreasing and 
similar applications, CHROMALOX Radiant Heaters can very 
likely give more satisfactory results. See for yourself how these 
infrared units up output, improve uniformity, reduce costs. 


—- 


O Drying varnished wire 
0) Drying carbon resistors 
C Drying color coding © Sealing storage 
© Setting odhesives 
oo 3 and cements 
FOUNDRIES O Curing tobacco 
0 Melting wox 
© Drying sand cores 0 Drying ey ae ee 
CD Skin drying of molds a roorgas 


© Dehydrating kroft 
rat J aa 


and many other Applications 


EDWIN L. WIEGAND CO. Rodiont Heater Division 
7520 Thomas Boulevard, Pittsburgh 8, Pa. 





1 am interested in infrored heat for 





OC Send me application file on uses | have listed. 


CO Ask foctory representative to contact me. 
CHROMALOX naan 


Name 








Laitee it for Modoon tig, = 
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Here is the pump you can depend on for 
SMOOTH, CONTINUOUS FLOW 


a) 


er are, 


<< s 


hem 


20 HOURS DAILY WITHOUT ATTENTION! 
These three Marlow pumps operote 20 hours daily without 
attention, on a ten foot suction lift, in the continuous flow 
system of Consolidated Cleaners and Dyers, Inc., Bronx, New 
York City. The system includes three 500 pound washers 
and four filters with a total capacity of 18,000 gallons. 


.-- the MARLOW 
Self-Priming 
Centrifugal Pump 





A Marlow is engineered to operate without trouble. 

From the time you start precoating your filters until 

you shut down, a Marlow self-priming centrifugal 

assures you a constant, steady flow. . eae 
Available in sizes from 11 to 3 inch, capacities up 

Its free-flow design and exclusive ‘‘diffuser’™’ prim- to 350 GPM, heads to 60 pounds, motor-driven, 


ing method enable it to operate entirely auto- long-coupled construction. Motors are from 2 to 


matically . . . and to keep on operating without 10 hp and are mounted with pump 


attention. Furthermore, since the operation of a on welded steel frame. 


Marlow does not depend on close tolerances it 
stays efficient even after long, hard use. It's a For complete details send for Bulletin 1B49 


quiet pump. And the self-compensating shaft seal which tells about the full line of Marlow 


P industrial pumps for modern industry. 
—a Marlow exclusive—makes it a safe pump for 


handling solvents. 


MARLOW PUMPS - RIDGEWOOD, NEW JERSEY 
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“Major power companies 


now specify 
inhibited 


turbine oils” 


... and here’s why so many of them 
choose SHELL TURBO OIL 


1. HIGHEST ATTAINABLE RUST 
PROTECTION 

An effective combination of rust in- 

hibiting additives goes to work at 

the source of rust formation. Rust 

problems are reduced to the very 

lowest level. 


2. COMPLETE OXIDATION STABILITY 
The anti-oxidant in Shell Turbo Oil 
has so far defied improvement! It 
provides outstanding oxidation sta- 
bility and thereby minimizes sludge 
formation. 


3. ANTI-FOAMING 

The anti-foam agent used is so ef- 
fective that air entrainment can be 
tolerated for considerable periods— 
avoiding unscheduled shutdowns. 


4. EXCELLENT EMULSION 
CHARACTERISTICS 

Shell Turbo Oil’s remarkable pro- 

tection against rust and oxidation is 

attained with the minimum tend- 

ency to formation of water emul- 

sions in service. 


5. PROTECTION AGAINST WEAR 

The inhibitive agents in Shell Turbo 
Oil add to the wear-reducing quali- 
ties of the specially refined oil it- 
self, an extra margin of safety for 
the bearings during critical start- 
ing periods. 
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We'll be glad to give you 
the full story on Shell 
Turbo Oil, with specific rec- 
ommendations for yourown 
generating units. 


SHELL OIL 
COMPANY 


50 West 50th Street, 
New York 20, New York, 
or 100 Bush Street, 
San Francisco 6, California. 
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Thousands speak ae 
louder than words! Cooper-Bessemer 


Compressor 
Horsepower 
NOW IN USE! 





COOPER-BESSEMER Compressors Get all the facts on the latest Cooper- 
. of the most modern ta = as  Bessemers. They are built for any 
the space-saving unit shown above. ea ee . 
today total millions of horsepower. type drive in sizes up to 5.088 horse 


You'll find these efficient compres- Power, are backed by years of 
sors in all kinds of service. compressor-building experience. 


Send for your copy of this new bulletin 

cevering the features. capaciti di 

sions. weight. etc. of the Cooper 
wer-driven Type M compress: 

Pis00 hp. Other bulletins covering stil! 

larger sizes are also yours for the asking 


New York Washington, D. C. Bradford, Pa. Son Francisco Houston, 

ton, Po d » F i} Tul h et 
Dalles, Gregg ion mpa on ; Odessa, Texas Seattle ulsa Shrevepo: MOUNT VERNON, OHIO — GROVE CITY, PENNA. 
St. Lovis les Angeles Chicogo Caracas, Venezvela Cooper-Bessémer of ‘ * 


a 
Canedo, ttd., Holifox, Nova Scotia Gloucester, Mass. New Orleans, La. & 
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YARWAY SERVICE GOES ALL THE WAY 





USER 


Reeves Steel & Mig. Co. 
Dover. Ohio 


BOILERS 


2—ERIE CITY 
Type 4-C 3-drums 


CAPACITY 
2-Boilers 
45.710 Ibs. steam/hr. 


FEEDWATER TEMP. 
218-220 


OPERATING PRESS. 
145-150 Ibs. 


STOKERS 
2—ERIE CITY Dumping 
Grate Spreaders 
Lbs. Coal/hr. 
2-Boilers 5322 
COAL 
Ohio Strip Mine 
Nut & Slack (10,500 B.t.u.) 


Saved 68,670 in 12 months 


BY TWO ERIE CITY BOILER-STOKER COMBINATIONS 
at REEVES STEEL and MANUFACTURING CO., DOVER, OHIO 


It is estimated that the entire cost plant will be amortized in 39 months. This 


($225,000) of revamping the old boiler cost includes the removal of an old coal 











trestle, coal handling equipment and the 


two old boilers. Also included are the 





costs of 2 new Erie City Spreader Stoker- 
Steam Generators, new coal storage and 
ash handling facilities, 300 ft. of new 
steam header and extensive building 
changes. The 1951 savings are shown at 
the left. 


You can depend on Erie City for sound engineering 


ERIE CITY IRON WORKS: é:. 72. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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Gates V-Belts are chosen . 


to keep 


agg 


HELICOPTERS aloft! 


Because 1 helicopter is air-borne entirely by the 
turning of its rotors, McCulloch Engineers who 
designed this helicopter and supply it to the 
Navy had to be sure that the drive to the rotors 
was, above all, safe and reliable —a drive that 
would not fail when the helicopter was in the air. 


€ special difficulty in designing this 
‘drive was the extreme compactness required. 

On small diameter pulleys and short center dis- 
tances, the drive must handle 200 horsepower for 1000 
hours at cruising speed and 500 hours at high speed. 
Ordinarily, it would have been impossible to achieve 
these results. 


ST aD 


A Notable Application of Gates SPECIALIZED Research 


However, Gates had developed a V-Belt which 
in thousands of applications had proved to have the 
exact characteristics required for this helicopter drive— 
and Gates had also developed design data which showed 
at once the applicability of this belt. 

It was not by accident, therefore, that Gates 
Engineers were at once prepared to supply a V-Belt 
capable of handling this most exacting assignment and 


vsti Rete) 


—in close co-operation with McCulloch Engineers— 
they developed the drive shown which has most success- 
fully met all requirements. 

Gates readiness to meet successfully amy V-Belt 
Drive assignment is possible because Gates runs an 
average of 32,000 hours of testing every week on V-Belts 
alone! (32,000 hours is equivalent to five years of life 


for one belt.) 


And the real value to you of such exhaustive 
testing is this: Laboratory findings are carefully checked 
by tests made under actual field conditions and the 
results are at once reduced to usable data for the design 
of V-Belt Drives to perform whatever task may be 
required! 


Phone for a Gates Field Engineer 


If you have a difficult drive to design, or if some 
drive in your plant is giving trouble, or if you only 
want to be sure what size and construction of V-Belts 
will give the most efficient and the lowest cost service 
on any particular drive—you have only to phone a 
Gates Field Engineer, always near you in all industrial 
centers. 

Just look in your phone book under “Gates 
Rubber.” A Gates Field Engineer will come right to 
your plant and put at your service the full benefits of 
Gates V-Belt knowledge and experience without the 
slightest obligation! 


ENG-522 


om DD AYA cds ee TE OATES RUBBER COMPANY 


IN ALL INDUSTRIAL 
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CENTERS 


DENVER, U. 5. A. 
The World's Largest Makers of V-Belts 











Here are a few reasons why Spence Regulators 
give you accurate regulation and long, trouble- 
free life: 

Single-seat Packless Construction 

Large Balanced Metal Diaphragm 

Sensitive Pilots 

SECO Metal Seats and Discs 

Springs out of path of steam 

No dismantling for inspection 


PRESSURE REDUCING — Self-operated, 
dead-end regulators powered by large, 
frictionless, metal diaphragms. Sizes 
“% in. to 12 in. Pressures to 600 psi 
750 F 








PUMP GOVERNOR—Cons! 
pressure control for steam 


Steam pressures to 600 psi 750 F, 
discharge pressures to 2000 psi. 


TEMPERATURE REGULATING —Com- 
bined tempe and pi control. 
No separate reducing valve required. 
Shuts tight, will not wiredraw or be 
damaged by overheating. Sizes to 12 in. 


SPENCE ENGINEERING COMPANY, INC. 
WALDEN, NEW YORK 





INDUSTRY AND POWER * September, 1952 








expanding 
fuel needs 





PITTSBURGH © BOSTON © CHICAGO © CLEVELAND © DETROIT 
NEW YORK © NORFOLK © PHILADELPHIA © SYRACUSE 
for New England New Engiond Coo! & Coke Co For Export, Costner, Curran & Bullitt inc 











to over 1,000,000 Ib per hr 


Whether your plant is large or small, the wide range of Graver De- 
aerating Heaters assures a correct selection for your particular op- 
erating conditions. Graver Heaters are available in spray or tray types, 
or a combination spray-tray type, equipped with either external or in- 
ternal vent condensers. 


For the large 
capacity plant 


Graver Deaerating Heaters are 
serving high-pressure high- 
temperature central power stations 
and large industrial plants all 
over the country. Even with difficult 
operating conditions such as 
variable load and corrosive water, 
Graver installations uniformly exceed 
guarantees and operate with 
complete satisfaction, minimum 
attention, and negligible maintenance 
expense. 


nd 
for the small capacity plant 


Standard designs of Graver small 
Deaerating Heaters are specially 
engineered for the same low-oxygen 
guarantee carried by the larger and 
more expensive Graver Heaters. These 
small Graver units provide complete 
deaeration at a low cost that is 
quickly returned by savings in plant 
operation, maintenance and 

outage costs. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
DEPT. IP-H, 216 WEST 14th STREET, NEW YORK 11, N. Y. 
In Cenado: The Bird-Archer Co., Ltd.; Cobourg, Ontario @ In Mexico: Proveedores Tecnicos, S.A.; Puebla 259, Mexico 7, D. F 


Investigate Graver Deaerator cor- 
rosion protection for your plant. 
Specific recommendations are offered 
without obligation. Write for your 
copy of “Trends in Application of 
Deaerating Heaters for Treatment of 
Boiler Feedwater’’. 
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Marshall, Michigan increases plant efficiency with 


gos burning eng 
engines burning oil, gas or any com- 
bination of both. 

Applicable for municipal and indus- 
trial power plants and central stations 








dependadle power ‘ts required. For 
full details, send for Bulletin. 


NORDBERG MFG. CO. 
Milwaukee, Wisconsin 


"752 


NORDBERG Zadcal DIESEL 


When the City of Marshall, Michigan needed additional Diesel engine 
generator capacity without adding to existing plant floor space, careful study 
proved that the most efficient solution was the installation of a new 
Nordberg Radial Diesel Engine producing 1200 KW. 


Here are some of the important reasons behind this selection of a Nordberg 
Radial Diesel: yx Compact cylinder arrangement requires one-half of 
the floor and headroom space usually required. xx Well balanced, vibrationless 
engine permits simple, inexpensive foundation ... down to 20% of normal 
requirements. yx Generator and accessories located below engine, in space ordi- 
narily taken by large foundation (note illustration, above). +x Lower first 
cost—lower operating and maintenance cost. 


The Nordberg Radial Diesel is just one of the outstanding developments 
made by Nordberg in the internal combustion engine field. As builders 
of America’s largest line of heavy duty Diesels, from 10 to over 10,000 hp 
in a single engine, Nordberg is well qualified to recommend 
exactly the right engine to meet your specific requirements. 


Write for further details, outlining your power needs. 


he} 240) 54 aH Lem 


DIESEL ENCINES 
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IT’S PACKED 
WITH SATISFACTION 
WHEN IT'S PACKED 


WITH RJA 


rs) 
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In high-pressure compressors like this, and under all kinds of 
difficult operating conditions, Raybestos-Manhattan Packings and 
Gaskets will give long, trouble-free service. R/M Packings are made 
for high pressures, high temperatures, and extreme low tempera- 
tures, as well as for service against caustics, acids, gas, water, steam, 
petroleum and other commercial fluids. Your R/M distributor can 
: help you select the right packings for your plant. Call him today. 





RAY BESTOS-MANHATTAN, INC. 


FOR R/M ‘‘TEFLON”’ 
PACKING DIVISION, MANHEIM, PA. / 
FACTORIES : Bridgeport, Conn.; Manheim, Po; No. Chorleston. S rowtordsville, iad PACKINGS, GASKETS, SHEETS, 


Passaic, NJ; Peterborough, Ontario, Conado RODS, TUBES, 
RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings «Asbestos Textiles + industrial Rubber 
Products * Abrasive and Diamond Wheels » Rubber Covered Equipment « Brake Linings » Brake SEE YOUR R/M DISTRIBUTOR 
Blocks + Clutch Facings + Fan Belts « Radiator Hose « Sintered Metal Products » Bowling Balls 
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Off to a good start are these two 50,000-KW turbines in- 
stalled by the Public Service Company of Indiana in its new 
station at Noblesville, Indiana. Temporary wall in back- 
ground indicates plans for extension of present turbine room. 


— 
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New turbines with the future guaranteed 


@ When these two 50,000-KW tur- 
bines were placed in service re- 
cently for the new Public Service 
Company of Indiana generating 
station at Noblesville, Indiana, 
NONPAREIL Turbine Oil was used 
for the initial fill . . . assuring trou- 
ble-free lubrication for the life of 
the turbines themselves. 


With this installation, as with 
every installation of NONPAREIL 
Turbine Oil, plant operators re- 
ceived a written guarantee that the 
oil will last as long as the turbines 
and will never exceed a neutraliza- 
tion number of 0.15 mg. KOH /gm. 


STANDARD O1L company (| STANDARD 


Lasting, low-acidity assures that 
NONPAREIL will not have to be re- 
moved for treatment or for clean- 
ing the lubrication system. 


For guaranteed lubrication in 
your own turbines . . . new or old 
.-. fill with NONPAREIL. A Standard 
Oil lubrication specialist can show 
you the facts, including service rec- 
ords covering up to twenty-three 
years continuous operation of 
NONPAREIL Turbine Oil. Contact 
your local Standard Oil Company 
office. Or write: Standard Oil Com- 
pany,910 South Michigan Avenue, 
Chicago 80, Illinois. 


NON 


PAREIL 


RADE MARK 


Turbine Oil 





(Indiana) 





is the KEY 


TO LOWER 
COAL 
HANDLING 
costs 


y 


See How G-W does it 
with basic designs ! 


This installation at Universal Match Corporation, Hudson, N.Y., is one of 
*four basic types .. . evolved by G-W to simplify design, manufacture and 
erection of dependable coal storage and handling equipment. G-W engineers 
recommend its cylindrical steel tank type of storage because it required the 
least amount of space and attention . . . is clean and economical to install 
and maintain. 

Auxiliary equipment consists of feeder and conveyor from truck and track 
hoppers and bucket elevator to 90 ton tank at 25 tons per hour. Coal is dis- 
charged direct from storage to stoker hopper. 





%The other three G-W basic types of coal storage 
systems are: reinforced concrete silo, vitrified tile 
silo, suspended steel bunker ... the result of over 
135 years of experience in installing hundreds of 
coal handling systems. Why not consult a G-W 

engineer? He will be glad to show you how 

one of these four basic designs can simplify 

your coal handling problems... reduce 

your costs. 


histories utilizing 
Grtoro-Wooa Co, i= 
SINCE 1814 your copy today, 
NEW YORK 17 Factory: CHICAGO 6 
420 LEXINGTON AVE. Hudson, N.Y. 565 W. WASHINGTON ST. 
G-W HANDLES IT...faster. easier. cheaper 
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CENTRAL FIBRE PRODUCTS 





Headquarters Plant of 
| Central Fibre Products 
E _— : Company, Inc. Quincy, 
—— ie —_ Illinois. 
Central Fibre Products Company—one of the country's leading manufacturers of paperboard 
and paper boxes—holds a nation-wide reputation for high quality and superior service. 
Central's five mills and ten box plants, strategically located from Salt Lake City to 
Vincennes, serve efficiently thousands of industries requiring quality packaging. 


Key Mine, Astoria, Mimeis. Typical of Southern's extensive modern operations. 


SOUTHERN’ S unirorm Quauity COAL PROVIDES LOW COST STEAM FOR 
CENTRAL—BASIC REQUIREMENT IN OVERALL PRODUCTION ECONOMY 


Steam, efficiently and economically produced in adequate volume for both 
processing and power supply was Central’s objective. Southern helped them 


accomplish it by equipment analysis, burning tests and application of the right 
coal to their specific requirements. 


Southern offers this comprehensive coal service to all mid-western industries . . . 
Big producing mines in Ohio, Western Kentucky, Indiana and Illinois provide 
a wide selection of coals . .. A rigidly controlled program of production and 
preparation maintains high quality uniformity. Coals are washed, 

precision sized, graded and laboratory tested daily at the mine. 


Industrial users seeking lower over-all production costs will find essential 
fuel economies in the maximum burning efficiency, dependable quality, 
scientific application and plentiful supply of Southern’s industrial coals . . . 
10,000,000 tons annual capacity, tremendous reserves . . . Contact your 
nearest Southern office for complete details. 


CAN RELY ON SOUTHERN’'S ENGINEERED INDUSTRIAL COALS 


Grithorn Cel Company, She 


GENERAL OFFICE: 333 North Michigan Avenue, Chicage 1, Iilineis 
OFFICES IN: Lovisville, Memphis, Nashville, St. Lovis 
Sinclair Coal Company, Konsas City, Mo., Western Representative 
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NOW..¢-£ Super Coronal 


' 


rated at 85 C copper temperature — 


NEW HIGHER RATING APPLIES TO ALL SIZES 
FOR O- TO 8000-VOLT SERVICE 


General Electric announces that effective immediately 
it is basing the ratings of all Super Coronol power 
cables for service up to and including 8000 volts on 
a permissible maximum copper temperature of 85 C. 
To our knowledge this is the highest rating ever an- 
nounced for a solid dielectric power cable in this volt- 
age range. For voltages above 8000, ratings continue to 
be based on 80 C. 

The new temperature ratings mean that Super Coro- 
nol cables are now capable of carrying up to 12 per 
cent more power, continuously, than old-style ozone- 
resisting rubber-type compounds rated 75 C maximum. 

This higher rating is a conservative increase, based 
on life tests of many cables taken from regular pro- 
duction. Most severe, and at the same time, most im- 


This curve shows the results 
of aging tests on Super 
Coronol cable to date. The 
tests are being continued. 
Note that these results were 
obtained at ao copper tem- 
peroture of 121 C. Follow- 
ing the rule that insulation 
life is doubled for every 
8-10 C decrease in tempera- 
ture, the ample factor of 
safety in the new ratings is 
obvious. 


*Registered Trade-mark General Electric Company 


pressive of these tests involves cable held continuously 
under load at a copper temperature of 121 C. This test 
is now nearing the end of its 5th year. Both physical 
and electrical properties have been stable since the 
20th month. In view of such results, the new rating is 
still extremely conservative—and can safely be applied 
to all Super Coronol cable now in service at potentials 
up to 8000 volts. 

G-E cable specialists in your area will be glad to 
help you calculate just what this new rating means in 
current-carrying capacity in any specific installation 
—both for continuous loading and for emergency over- 
loads. Or you may wish to write Section W45-944, 
Construction Materials Division, General Electric 
Company, Bridgeport 2, Connecticut. 


fa 
Go Can Vn poe confadlence an 


GENERAL 





ELECTRIC 


“Ee ies 2S Sie ~ 
ingle conductor Pre-assembled Two-conductor 


Single conductor- 
Geoprene jacket 


pe /) ——S 


cerial cable 


Mine Power Cable concentric lighting cable 
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The Practical Coating! 
Beautifies As It Protects! 
In All Colors, Aluminum and White! 


Cut maintenance costs. Apply RUST-OLEUM 
directly over rusted surfaces without remov- 
ing all the rust! Just wirebrush and use sharp 
scrapers to remove rust scale and loose 
particles, then apply by brush, dip, or spray. 
Costly sandblasting and chemical precleaning 
are not usually required. Specify RUST-OLEUM 
for every rustable metal surface. Prompt 
delivery from Industrial Distributors in 
principal cities. 
RUST-OLEUM CORPORATION 
2474 Oakton Street, Evanston, Illinais 


FREE SURVEY: A ruST-OLEUM specialist 
will gladly survey your rust problems. 
He'll make specific tests and recom- 
mendations. No cost or obligation. 
See Sweets for complete catalog and 
nearest RUST-OLEUM distributor, or 
write for literature on your company 
letterhead. 


Protects Tonks, Girders 
Fences, Stocks, Meteo! Sesh, 
Roofs, Buildings, Marine 
and Railrood Facilities 


Look for this label. Be sure 
it’s genvine RUST-OLEUMI 


PAPAS a, 
es 
<a 


XO 
A e%e%e% i Pe ‘0 


ed 
OF tn Allin alll 


CLIP THIS TO YOUR LETTERHEAD 
MAIL TO: RUST-OLEUM CORPORATION 
2474 Ookton Street + Evanston, Illinois 
0) Have a Qualified Representative Call 

DC Full Detoils on Free Survey 
C Complete Literature 
0) Neorest RUST-OLEUM Source 
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Cross-section diagram of type JC Multi-Wash collector 
The Schneible patented Vari-vane construction <n ak ecleeneanee ow Ry == 


gives the extra washing action that makes Multi-Wash ee Succ = 





dust control systems outstanding in efficiency and 








low cost operation. 


The cutaway diagram shows a type JC—2 4 stage 








collector. Each impingement stage provides two 


washes of incoming dust-laden air, plus one at the 





bottom deflector plate, or five separate washes. This 














thorough scrubbing removes ordinary dust particles 








down to the two micron range, which drop to the 


sludge cone and then go to the dewatering tank. 














For each impingement stage that is added, two 








extra washes are provided, increasing the efficiency 











and allowing the collection of finer particles down 


to sub-micron ranges. 


It’s easy to see why Multi-Wash is preferred by 





manufacturers who insist on the utmost in efficiency 


with lowest maintenance cost! 





Your local Schneible representative can help you 





provide better dust control, or write direct for com- 


plete information. 





Separators 
Semenntne testo © “Weer Proof” Centrifugal Slurry Pumps 


CLAUDE B. SCHNEIBLE COMPANY «+ P. O. BOX 81, NORTH END STATION «+ DETROIT 2, MICHIGAN 
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engineered 
answers 
to pumping 
problems 


FILE 513 


MECHANICAL SEAL 


ee 
Fy ae 


* fc - 
DF ana Pe a 


a 


RESULT...THIS IMPORTANT SURFACE 


GRINDER WAS DOWN EVERY TWO MONTHS 
FOR COOLANT-PUMP PACKING REPLACEMENT 


NOW THIS SAME COOLANT PUMP HAS 
OPERATED FOR OVER A YEAR AND 
A HALF WITHOUT ANY LEAKAGE! 
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PACKING COULDNT TAKE 
THis KILLING COMBINATION 
OF TOUGH METAL | 
CUTTINGS AND GRINDING 
WHEEL GRIT. :. 


BUT...THIS BJ TYPE L MECHANICAL 
3 SEAL SOLVED THE PROBLEM! 


© A BJ Bilton pump ( 1%" — 1% HP. — 

used to pump coolant continuously at full 
capacity 18 hours a ‘day. 

@ Machine —surface grinder, used for finish 


grinding of large castings, hard steel bearings 
and bronze fittings. 


For more detciled intormation on B/ Mechanical 
write ter Bulletin #52-10000, Byron Jeckson Co. Dept 


Since 1872 
P.O. Box 2017 Terminal Annex, Les Angeles 54, Calif. 
OFFICES IN PRINCIPAL CITIES 














TRY A TRAP—FREE! 


The facts are these: 


A large southern chemical company 
about a year ago was up to capacity on 
their boilers. New process units 

were being added, requiring more steam— 
a new boiler seemed inevitable. 


About that time they began replacing their old-type 

traps and bleed-off valves with Yarway Impulse Steam Traps and 

Strainers. Today, even with the new process units added, bd 
their daily steam consumption is nearly 100,000 lbs less than a year ago— 
the superintendent gives Yarway Impulse Traps credit for the saving. 





Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.'s at top temperature into your product or process... 
to get equipment hotter sooner and keep it hot! 


Yarway’s have ll other advantages, too—such as small size, 
low maintenance, low cost, and availability trom 

over 200 Industrial Distributors. 

Write for Bulletin T-1740. Or for steam trap 

advice, call on your nearby Yarway 

service engineer. 


YARNALL-WARING COMPANY 


109 Mermaid Avenue, Philadelphia 18, Pa. sf the steam trap designed 
with more production in mind 
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SUTHERLAND PAPER EXPANDS CAPACITY 
OF STANDARD DIVISION STEAM PLANT 


Recent improvements completed by Suther- 
land's power department include installation of 
new steam generator and water conditioning 
plant, co-ordinating of utility services to process 
needs, and standardizing on one grade of coal 


L. F. BUNDE, Chief Engineer 
IVAN J. CRONKHITE, Power Plant Supervisor 
Sutherland Paper Co. 


XPANDING PRODUCTION 

has for many years been a familiar 
part of our industrial development. In 
most cases, expansion of manufactur- 
ing facilities abe requires an increase 
in utility services. When this familiar 
problem presented itself at the Stand- 
ard Division of Sutherland Paper Co., 
Kalamazoo, Mich., the power depart- 
ment not only maintained adequate 
process steam and power output while 
installing a new boiler but corrected 


Efficiency averages 82'/: per cent based on spreader stoker 


operating difficulties at the same time. firing of 12,000 Btu per ib prepared Ohio strip mine coal 


Regulating valve Deaverating heater “ee 
Raw water inlet ti inlet 


ot | Ment condenser 





Ex Exhaust steam inlet 


: First stage sedimentation tank 
3 Second stage 
11} sedimentation Condensate 
tank. 


‘| i Lime and soda \, 
|i feed . 


Pa 














Vt a(x 2 


Ta en a ee — ee Gee COLTS Oe A FA EAE ROE, TOT 


Sludge recirculation pump Bockwosh pump Wash water Filters 
Schematic flow diagram illustrates general arrangement of the principal 


Pp s included in the two stage hot process water treatment plant 
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This plant has the large process 
steam and power loads generally as- 
sociated with paper manufacturing 
processes. A total of five turbines is 
used to generate approximately 8500 
kw of the normal 9000 kw per hr load, 
the balance being supplied By the local 
utility company. Three turbines, one 
3500 kw and two 2500 kw, operate 
normally with the other two units, 
rated 1250 and 1000 kw respectively, 
held in reserve. The largest unit gener- 
ates at 4160 v 3 phase 60 cycle and uti- 
lizes 410 psig-650 F steam at the 
throttle. Process steam is extracted at 
35 psig while the necessary minimum 
of steam is condensed at 28 to 28.5 in. 
Hg vacuum. All of the other units 
generate at 440 v 3 phase 60 cycle, and 
with the exception of one 2500 kw 
turbine of straight back pressure de- 
sign that uses 410 psig-650 F steam, 
operate at 210 psg-525 F. Two of the 
remaining units operate On an extrac- 
tion-condensing cycle while the small- 
est machine is straight condensing. 

Steam for this service as well as 
processing operations was supplied by 
six boilers, five of which — ed 220 
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L. F. Bunde, right, and |. J. Cronkhite check 


Both lime and soda feed to the primary sedimentation tank and phosphate 
operations at water system control panel 


feed to the second stage tank are in direct proportion to the water flow 


psig-525 F steam at the superheater 
outlets while the sixth operated at 430 
psig-650 F, Since bad overload condi- 
tions were resulting from this opera- 
tion, the two oldest and smallest boilers 
were removed and replaced with one 
120,000 Ib per hr two drum, bent tube 
steam generator of suspended construc- 
tion with fully water cooled furnace de- 
signed to supply 430 psig-650 F steam 
at the pendant superheater outlet. Even 
with this new unit installed, the nor- 
mal winter week day load of 325,000 
lb per hr very nearly approaches the 
combined continuous duty rating of the 
five remaining boilers that now consti- 
tute the steam generating installation. 
This load is typical through six days 
of the week, but on Sundays two boil- 
ers can carry the normal load. In sum- 
mer time, the load drops to a week day 
value of 275,000 lb per hr, and week- 
end service is supplied by one boiler. 

Before the new boiler was installed, 
difficulties were frequently encounter- 
ed due to severe overloading of the 
equipment. These troubles included in- 
sivgeite feedwater treatment facilities, 
poor coal, excessive air temperatures, 


Feeders 


Ash 
hopper 


Overfir aM 
FD 


© sh 


conveyer 


eS keer » > 
ore Pe © 48 et pre lS 


Sectional side elevation of steam generator shows relative locations of 
economizer, collector, mechanical draft fans and reinjection system 


; ; 
Oe Aes is ae 
Be aS RE aS 


~~ 
Se 
2-> 


and diversified extraction and process 
main pressures. To overcome this sit- 
uation, various coals were tested be- 
fore one grade was selected for all op- 
erations. In addition, all extraction and 
low pressure processes were standard- 
ized for 35 psig steam. 

All of the original boilers were 
equipped with air heaters, which caus- 
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ed some difficulty when running at an 
overload condition by creating exces- 
sive air temperatures. Since an entirely 
new feedwater treatment system of 
sufficient capacity was required, the 
new boiler was equipped with an econ- 
omizer instead of the air heaters pre- 
viously employed to correct this trouble 
and take advantage of the higher quali- 
ty water that would be available. 


Efficiency 


The new boiler is fired by a moving 
grate spreader stoker that discharges 
the ash continuously at the front of the 
unit. Prepared Ohio strip mine coal 
1 in. x 28 mesh having a fusion tem- 
perature of 2200 F and a heat content 
of 12,900 Btu per Ib is burned with 
very satisfactory results. This coal 
costs slightly over $8 per ton delivered 
and produces an average efficiency of 
821, per cent over extended operat- 
ing periods. A recorder on the control 
panel shows CO, averages 14 per cent. 

Fly ash from the last pass of the 
boiler and the hopper under the econ- 
omizer is returned to the furnace 
through a reinjection system. A tubular 
type dust collector between the econ- 
omizer and induced draft fan removes 
fly ash from the exit gases, but these 
fines are not reinjected into the fur- 
nace. An automatic air actuated system 


Treated water leaving the softeners receives final clarification in 
three pressure type filters containing anthracite filtering material 


removes the dust from the collector 
hopper and transfers it to a storage 
tank. An independent manually oper- 
ated system is used to remove small 
amounts of ash from the sifting hop- 
per under the windbox once a week 
Operations are completely regulated 
by an air operated combustion control 


Two motor driven booster pumps in the boiler house basement transfer 
efiuent discharged by the filters to the deaerating feedwater heoter 
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system which modulates fuel feed 
primary air supply, overfire air and 
gas flow to conform with the steam 
load. Volume control of both the 
forced and induced draft fans is ob 
tained by regulating the speed of the 
turbines that drive these units, but the 
overfire air fan has constant speed mo 
tor drive and is damper controlled. A 
water level regulator ts also an integral 
part of the assembly. 

Since every effort is made to recover 
as much condensate as possible from 
process operations and power plant 
auxiliaries, makeup water averages only 
16 per cent of the total feed. This 
water is obtained from 15 operating 
wells on the company property that 
produce 3500 gpm for plant processes 
In emergencies, makeup can be taken 
from the balance of the main mill sup 
ply system, which utilizes filtered and 
treated Kalamazoo River water 


Water Treatment 


The water conditioning system for 
treatment of the makeup is a two stage 
process, the makeup water entering the 
first stage through a vent condenser 
and spray type heater located in the 
upper section of the sedimentation 
tank. The water is sprayed into the 
steam and heated to within a few de 
grees of saturated steam pressure. Then 
it falls into the sedimentation tank, 
which is designed for an 8000 gal per 
hr outflow capacity and to provide 11/, 
hr retention time. 

Lime and soda ash solution is fed in 
direct proportion to the water flow to 
precipitate the permanent and tem 
porary hardness. The sedimentation 
tank is equipped with stirring ap 
paratus designed to facilitate complete 
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mixing of lime and soda ash with the 
makeup water and also to promote the 
growth of floc particle size. The 
heavier floc particle produced by this 
method settles quickly and easily and 
provides a relatively clear effluent 
going to the second stage of the tank. 

In addition to the stirring action, 
concentrated sludge is taken from the 
bottom sludge collecting cone and re- 
circulated in proper amount to the 
treating zone of the sedimentation 
tank. The introduction of this floc 
provides a nucleus for new floc forma- 
tion, thereby facilitating the growth of 
particle size. The recirculation of 
sludge also provides an effective means 
for reduction of silica. 


Chemical Feed Control 


Lime and soda ash are mixed to- 
gether in the chemical feed tank before 
flowing to the primary softening sedi- 
mentation tank. The rate of feed is 
regulated by an electrical proportioner 
actuated by a flow meter with accurate 
controls located in the inlet line going 
to the softener. Thus, chemical supply 
is in direct proportion to the amount 
of makeup being fed to the softener 
over the entire range of flow. 

The settled clarified effluent from 
the primary softener then flows by 
gravity into the second stage sedimen- 
tation tank, which provides 45 min 
storage time based on full capacity. The 
water entering this tank has a normal 
hardness of approximately 20 to 25 
ppm as calcium carbonate. After treat- 
ment with phosphate, the hardness is 
reduced to zero by the soap test having 
been precipitated in the form of calci- 
um phosphate. The second stage phos- 
phate reaction tank also permits set- 
tling of the sludge and decantation of 
a relatively clear effluent, which is di- 


rected to three 5 ft 6 in. diam pressure 
type filters employing anthracite fil- 
tering material for final clarification. 

A similar chemical feed system is 
employed for the phosphate solution 
as is used for the lime and soda ash 
feed. Further economy results from 
taking the filtered backwash water 
from the second stage phosphate tank 
and returning it to the same tank, so 
that no heat or water is lost during the 
backwash operation. 

Water leaving the filters is dis- 
charged by a booster pump into a 
260,000 Ib per hr deaerating feed- 
water heater, which also receives con- 
densate uncontrolled from the various 
plant sources. The softener makeup 
water is controlled by means of an in- 
let water regulating valve with float 
set at low level so that adequate surge 
space is provided in the storage tank, 
which is of 10 min capacity to accom- 
modate the returning condensate and 
also to insure its preference as boiler 
feed makeup. 

Plant facilities include three feed- 
water pumps, two of which are 
equipped with 180 hp turbines while 
the third is driven by a 150 hp motor. 
Each pump can deliver 225 gpm 
against 1300 ft head. This permits op- 
eration with two pumps on the line 
and one in standby. Normally the mo- 
tor driven pump operates at constant 
speed and load variations are compen- 
sated by modulating the flow through 
the single turbine pump that is in 
service. Normal water temperature in 
the softeners approximates 200 F, and 
since 13 psig back pressure is carried 
at the deaerating heater, temperature 
of the water entering the feed pumps 
is about 245 F. After passing through 
the economizer, the water enters the 
boiler at approximately 340 F. 


Automatic controls modulate feedwater 
flow and maintain constant drum level 


The complete system has now been 
in service for over a year and is prov- 
ing very satisfactory in all respects. 
Difficulties have been virtually elimi- 
nated since the equipment is able to 
carry the load at normal ratings. Stand- 
ardization of extraction and process 
pressures has stabilized operation and 
resulted in reduced maintenance. 





PRINC!PAL EQUIPMENT 


Steam generator 
Superheater 
Economizer 

Soot blowers 


Spreader stoker 
Feeder drives 
Grate drives 
Stoker motors 


Forced draft fan 

Forced draft fan turbine 
induced draft fan 
induced draft fan turbine 


Fly ash collector 
Fly osh reinjection 
Fly ash return fan 
Fly ash return fan motor 


Overfire air fan 
Overfire air fan motor 
Combustion contro! 
Boiler instrumentation 


Boiler feed pumps 
Boiler feed pump turbines 
Boiler feed pump motor 
Feedwater heater 


The Wickes Boiler Co. 
The Wickes Boiler Co. 
The Wickes Boiler Co. 
Diamond Power Specialty Corp. 


Detroit Stoker Co. 

Reeves Pulley Co. 

‘ Link-Belt Co. 

Crocker Wheeler Div., Elliott Company 


Clerage Fan Co. 
Elliott Company 
Prat-Daniel Corp. 
Elliott Company 


The Aerotec Corp. 
Detroit Stoker Co. 
Buffalo Forge Co. 
The Lovis Allis Co. 
Clarage Fan Co. 


Elliott Company 
Republic Flow Meters Co. 


Feedwater treatment system Cochrane Corp. 
Cochrane Corp. 
Manning, Maxwell & Moore, Inc. 


Henry Vogt Machine Co. 
Republic Flow Meters Co. 
Republic Flow Meters Co. 
Reliance Gauge Column Co. 


Continuous blowdown valves 


Feedwater regulator 

Water level indicator & recorder 
Water column 

Blowdown valves 


Chemical pumps 

Transfer pumps 

Chemical & transfer pump motors 
Feedwater treatment control 

Coal handling equipment 

Coal scale 

Coal car shaker 


Edword Valves, inc. 


Ingersoll-Rand Co 
Ingersoll-Rand Co 
General Electric Co. 
National Aluminate Corp. 


Newago Engineering Co. 
Sintering Engineering Co. 
National Conveyors Co. Inc. 
Ash removal system United Conveyor Corp. 


Sofety valves Foster Engineering 
Control valves Fisher Governor 
Desuperheater station Northern Equipment 
Republic Flow Meters Co. Pump governors Mason-Neilon Regulator 


Goulds Pumps, inc. Valves (steam & water) 
Westinghouse Electric Corp. Traps 
General Electric Co. Insulation 
Cochrane Corp. Engineering . 


.-+« Edward Valves, Inc. 
Armstrong Machine Works 
Kalamazoo Asbestos Co. 
Sutherland Paper Co. 
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Adjustable 
Speed Drives 


AND ELECTRICAL CONTROLS 


A. B. WHITE, Associate Editor 


® Each month INDUSTRY AND POWER publishes se- 
lected articles presenting the best engineering information 
and thinking on the various phases of the electrical Engi- 
neered Plant Services. Many of the articles will refer di- 
rectly or indirectly to various types of adjustable speed 
drives, either as the main subject or as a component of the 
system under discussion. 

In selecting an adjustable speed system, the engineer's 
first problem is to choose the kind of drive that will best 
suit his application. Because of the limitations of space, 
subject matter, or other factors, however, individual articles 
can give detailed information on only one or two types. 

In recognition of these limitations, this survey is intended 
to cover the entire field of adjustable speed drives adapt- 
able to electrical control, with particular emphasis on 
methods of automatic operation and regulation. 


The purpose in surveying available literature was to 


spectrum 
report 





Application 
Factors 





Load 
Characteristi¢s 





Drive 
Characteristies 





Available | 
Types 





Automatic 
Control Methods 





Amplifiers and 
Servomechanisms 





abstract and discuss those basic characteristics and feo- 
tures of the various types of drives in a manner that would 
help the engineer eliminate the types least suitable for 
his application. A bibliography of manufacturers’ litera- 
ture is included at the end of the report for those who 
are immediately interested in obtaining further, detailed 
information on the selected systems. 

The survey will also serve as a background for the mcny 
forthcoming articles discussing modern practices and engi- 
neering features for individual types of adjustable speed 
drives, and will help retain the proper perspective for the 
other types in the field. 

In view of the modern trend towards automatic control, 
many of the articles will also concentrate on that phase of 
the adjustable speed system. For these articles also, the 
survey is intended as preliminary reading material. 

For information on reprints see page 98. 


Selecting the system and equipment > 
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DJUSTABLE SPEED require- 
ments for any given application 
may call for only relatively rough 
changes in speed settings, or values 
within a fraction of one per cent, or 
controlled changes automatically fol- 
lowing a predetermined relationship. 
The engineer's first problem is to 
select the most suitable kind of system. 
Ideally, he would gather all basic fac- 
tors relating both to the drive and the 
application, and balance one against 
the other until the optimum solution is 
obtained. 

The method is not impossible, but 
in view of confusion in terminology 
and because of limitations of individu- 
al articles, it would be very impracti- 
cable, and in fact inefficient, that each 
application in the plant services 
should receive such attention. 

In articles discussing individual 
types of drives, even though both ad- 
vantages and disadvantages are thor- 
oughly treated, which is seldom pos- 
sible, other types momentarily suffer 
lack of consideration and comparison 
simply because they are not mention- 
ed. Furthermore, terms such as adjust- 
able and variable may be used inter- 
changeably. Starting from scratch on 
a given application, it would be neces- 
sary for the engineer to study many 
pieces of literature and/or talk with a 
number of representatives before all 
factors could be isolated and their 
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true meanings determined, even for 
a few obviously suitable types. 

Actually, in most applications the 
engineer can depend on his own ex- 
perience, and that of others with 
whom he is in frequent contact, to 
relegate many of the factors to the 
background as being relatively unim- 
portant, and to segregate and consider 
the several which are decisive. How 
ever, in view of rapid advances in 
equipment, new trends such as auto- 
matic control, changing ambient con- 
ditions for applications, and tendency 
of seldom used considerations to slip 
away, frequent reading and discussion 
are necessary to keep on top of the field 
in order to meet new or unusual con- 
ditions of application. 

One purpose of this report is to 
provide a digest of common practices 
and application factors in a manner 
that will retain the proper perspec- 
tive for each type of drive and appli- 
cation. It is intended also to balance 
the necessarily limited field covered 
by the many short articles already pub- 
lished and to serve as a firm back- 
ground for those which will frequent- 
ly appear in subsequent issues. 

Another purpose of this survey is 
to help avoid some of the existing 
confusion resulting from terminology. 
For example, variable means some- 
thing which can be varied, but it also 
means something which can vary by 


itself, or under the load changes. 
Therefore, the term adjustable is often 
preferred since it means capable of be- 
ing changed to a given position. 

Setting the output speed of a drive 
to a given value may or may not be 
adequate for the application. Suppose 
that a so-called constant speed induc- 
tion motor, driving the load through 
an adjustable speed transmission is to 
be used. Motor slip, and therefore 
output speed may vary say 5 per cent 
between no load and full load; and 
more where momentary overloads are 
encountered. 

Without some means of readjust- 
ing speed then, the only type of drive 
which could be set to a given speed 
and expected to hold it exactly under 
rated load conditions would be a 
synchronous motor supplied from a 
constant frequency source and driving 
the load through a non-slip transmis- 
sion. In most other types, speed can 
be set at a given value only for a given 
value of torque. 

On the other hand, many drives are 
designed to hold a speed setting (in 
spite of load changes) by readjusting 
motor speed, transmission slip or 
transmission ratio with some sort of 
feedback control. Closely allied are the 
types designed to change speed to meet 
some condition such as tension in paper 
mills, liquid level in process tanks, 
and working and return drives on ma- 
chine tools. In both cases, however, 
even assuming that final accuracy of 
the readjustment is adequate, response 
time may be important. 

A motor driven adjustment on a 
variable pitch pulley, for example, may 
require several seconds for a given 
change. This may be adequate for 
many applications; may even be desir- 
able, for sometimes it is best not to 
follow rapid fluctuations. On other 
applications, the lag may prevent the 
speed from reaching the desired char- 
acteristic and a faster motor or other 
type of actuator would be necessary. 
Many electrical transmissions produce 
extremely rapid changes by eliminating 
mechanical operating components and 
by using high momentary voltages to 
produce rapid initial change. 

In view of the preceding factors, the 
terms variable, adjustable and selec- 
tive may have many different connota- 
tions. No article such as this can elim- 
inate the confusion. That requires 
agreement on definitions between all 
manufacturers and users. However, a 
comprehensive survey can help avoid 
confusion by outlining those factors 
which should be used to qualify speci- 
fications and requests for adjustable 


speed drives. 
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Basic Considerations and Scope of Survey 


ae THE PURPOSE of defining 
the limits of this survey, ad- 
justable speed drives will be consid- 
ered to include the equipment neces- 
sary to convert electrical energy from 
the | ind supply lines into rotating 
mechanical power, the speed of which 
can be smoothly varied over a fairly 
wide range. 

The definition may include a 
motor and an adjustable speed trans- 
mission, a motor-generator set and a 
variable speed motor, a variable speed 
a-c motor, a variable voltage converter 
and motor, etc. It also includes auxili- 
ary means, such as feedback circuits, 
for controlling or maintaining desired 
speed values. 

In selecting a drive, the important 
consideration is that it meet the condi- 
tions imposed by the application and 
involve the lowest investment and op- 
erating cost. On that basis, it makes 
little difference whether the drive has 
an electrical, mechanical, hydraulic or 
pneumatic transmission as long as it 
does its job. 

In order to provide a comprehen- 
sive survey, all components will be 
included in the basic considerations. 
However, since automatic control of 
speed will be a secondary theme, the 


amount of technical detail 
will be devoted to those components 
whose electrical characteristics play an 
important part in the control of out- 
put speed. Thus, characteristics of in- 
duction motors used as the primary 
drive will be considered only insofar 
as they affect the final result; motor 
characteristics important for starting, 
overloads, and the like having been 
adequately covered in other treatises. 
Similarly, the highly popular me- 
chanical types of transmissions will 
be included as a basis for comparison 
of characteristics, accuracy, space re- 
quirements and the like with the elec- 
trical types, but only the factors which 
affect output speed or its control will 
be discussed in detail. 


Speed Control Methods 


In general, there are two methods 
of speed control involved. The first is 
the simple adjustment of the system to 
obtain a given value of speed for a 
specific condition. heehee are the 
mechanical or electrical setting for a 
variable pitch pulley and the field 
rheostat setting on a d-c motor. This 
type does not imply a truly constant 
speed with negligible regulation, but 
may allow variations with changing 


load conditions, even though such 
variations are limited to a relatively 
narrow range which is often adequate 
if closely matched values are unneces- 


Tn the second general type, the con- 
trol partially or completely compen- 
sates for changing load conditions or 
requirements. Output speed or other 
load condition is compared to a stand- 
ard; the difference is amplified and 
transformed, if necessary, to a quanti- 
ty that may be fed back into the system 
in such a manner as to return the 
speed to the desired value. This broad- 
ly defines a servomechanism as ap- 
plied to speed control and inherently 
involves amplifiers. This type is com- 
monly used where one speed must be 
closely related to another or to another 
quantity. 

The combinations for servomechan- 
isms and amplifiers that have been or 
can be used in adjustable speed sys 
tems is almost without limit. There 
are often three or four types in a single 
control. Therefore only the basic sys- 
tems will be considered as a whole. 
The principal amplifier types will be 
treated individually so that they may 
be recognized in combinations im the 
more complicated units. 





Reasons for Using Adjustable Speed 


ORMALLY, REASON FOR 
using an adjustable speed drive 
in a given application appears so ob- 
vious that it seems almost trite to sug- 
gest that it be given careful considera- 
tion. Yet a full analysis of the princi- 
pal requirement, as well as secondary 
advantages that might be obtained, is 
highly desirable in making the selec- 
tion of type of drive. Only by giving 
each requirement its proper weight 
and balancing it against cost of the 
drive can full value, including sec- 
ondary benefits be obtained. 
Efficiency of operation by providing 
the optimum speed is probably the 
most common reason given for using 
an adjustable drive. Yet in itself, this 
should probably be considered a re- 
quirement of the process rather than 
a reason for choice of drive, for any 
speed can be obtained by other meth- 
ods. Actually, time and investment 
factors lie behind the true reasons. 
Convenience. Assuming that effi- 
ciency makes some method of chang- 
ing speed worthwhile, the engineer 
has the choice of providing facilities 
by some method such as gear or pulley 
changes or by using an adjustable 


speed system. Sometimes a positive 
gear drive is advisable, as where a 
definite relation between headstock 
speed and tool feed is necessary on a 
thread cutting lathe. In other cases, 
changing gears and 'pulleys may be re- 


quired rey enough that it be- 
comes overburdensome and is neglect- 
ed. Also, labor costs for the change 
may soon exceed investment for an ad- 
justable s drive. 

Limited change time often becomes 


by selecting optimum operating speed, 


jable drive may be lets expensive thon pulleys or gears to 
Most adjustable speed drives ore adaptable to oute- 


‘a Be 


Getto © pattern bosed on time or 


7. Synchronization of output speed with that of other components. 


8. Indirect effects. For 
controlled by adjustable 


tension in textile, paper and ste! mills is often 
in roll speeds. 


9. Humen factors in addition to those implied above. 
10. Space in those few cases where there is no room for other speed change methods. 
1, Additional features such as jog, braking ond overload control. 
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a legitimate reason covering a wide 
variety of causes. Time of change may 
not only involve labor costs and down 
time for a production machine, but 
may also hold up the rest of the line. 
Manual speed changes on a forced 
draft fan are obviously impractical. 
Similar changes on many operations, 
from machine tools to material flow 
On process operations are often so fre- 
quent and varied as to eliminate pos- 
sibility of gear and pulley changes. 
Yet where changes are relatively infre- 
quent, careful analysis may be neces- 
sary to justify an adjustable speed 
drive and its auxiliary control. 

Investment for an adjustable type 
of drive is, in many cases, less than 
that involved in equipment for other 
methods such as gear and pulley 
changes, especially when several speed 
values are necessary and auxiliaries 
such as jack shafts, guards or extra 
gear boxes are required. 

Automatic operation. In general, 
any adjustable drive is adaptable to 
automatic control and may be incor- 
porated as a component regulated by 
a single phase of the operation or as 
a coordinated part of the whole sys- 
tem. There is, of course, a wide variety 
in control systems, and consequently 
in their characteristics, in both the ad- 
justable drives and in the operation in 
which they will be used. Some thought 
should be given to matching the con- 
trol methods for simplicity in design 
and operation, although the most im- 
portant factor, in many cases, is the 
response characteristics of the drive 
and their effect on the operation. 

Varying values. Where ability to 
adjust speed to a continuously vary- 
ing value or to a pattern is necessary, 
adjustable drives are usually the only 
answer. For example, paper feeds at 
constant rate from a processing mill 
onto a takeup roll whose rotational 
speed must decrease as the roll be- 
comes larger. This requires an almost 
infinite number of constantly chang- 
ing settings. 

Sometimes changes, instead of fol- 
lowing a simple pattern, seem to be- 
come unduly complicated. Apparently 
the speed of the takeup roll above, for 
example, should vary inversely as the 
diameter in order to maintain constant 
tension. Cases have been encountered, 
however, where because surface fin- 
ish resulted in slippage or some other 
factor caused the outer layers to be- 
come too tight, the center of the roll 
“popped” out when it was removed 
from the reel. Smearing of printed 
patterns due to slippage is also en- 
countered. Thus, a modification of 
the straight line relationship was 
necessary, a fact that might affect 
choice of drive or control to obtain 
greater flexibility. 
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Synchronizing output speed of 
the drive with other components or 
process conditions will require some 
sort of adjustable speed unit. Needs 
may vary from the extreme where 
only a few per cent variation from a 
single value is required to more com- 
plicated conditions where one speed 
must be related to another over a 
wide range. In the first case, an in- 
duction motor with a variable rotor 
resistance might be adequate, while 
in the other extreme, a wide ran 
drive with feedback control may be 
called for. 

Indirect effects obtained by s 
changes usually require flexible ad- 
justment. Some of these effects, close- 
ly related to synchronization, are ten- 
sion control in paper mills, adequate 
drying in continuous ovens, concen- 
tration of liquids by controlled pump- 
ing rates, and control of excess com- 
bustion air by fan speed. Here selec- 


tion of the drive may often be affect- 
ed by the method af detecting varia- 
tion in the desired effect and trans- 
lating it into the quantity use to ad- 
just the speed. 


Non-Technical Factors 


Human factors may enter into the 
selection of drives in many ways. In 
addition to those previously listed, 
for example, many operations, even 
some considered fully automatic, de- 

d on operator experience and skill 
to which speed must be adjusted. Con- 
veyer speeds must be regulated to the 
operations of a production line. And 
so on. The value of these factors may 
be difficult to assess, but nevertheless 
are often decisive. 

Space may sometimes be the reason 
for an adjustable drive where only a 
few infrequent changes are required 
because a variable speed motor may 
take less room than a standard motor 


and other speed changing means. 

Other reasons than those given are 
often presented but, in general, in- 
corporate one or more of the basic fac- 
tors. For example, availability of an 
infinite number of speed settings im- 
plies convenience, efficiency, quick 
change and possibility of eutomatic 
control, all at a comparatively low in- 
vestment. In the final analysis, how- 
ever, each must be considered sepa- 
rately if it is to be accorded the proper 
place in the design and engineering 
of the system. 

Additional features. Some types of 
adjustable speed drives have other 
features that are either inherent or 
may be incorporated easily. These 
features, such as jog, creep, position- 
ing, reversing, controlled acceleration, 
braking and torque or overload con- 
trol, may when taken together justify 
an adjustable speed drive, in an ap- 
plication not otherwise warranted. 





How Location May Affect Selection 


HAT LOCATION may affect 

choice of an adjustable speed 
drive seems, at first thought, either a 
rather remote eae or adequate- 
ly taken care of in the course of other 
considerations. Yet there are enough 
instances where certain locations have 
an adverse effect on specific types, 
and consequently on cost, that condi- 
tions in and about the installation 
should be surveyed and the factors 
segregated in the order of their im- 
portance. 

Available space is often a deciding 
factor in the type of drive selected 
There are more or less extreme cases, 
for example, where motor space was 
designed for a constant speed type 
which is to be replaced with an adjust- 
able speed unit. It is possible that a di- 
rect-connected variable speed motor 
with a separately located control will 
have to be used. 


Drive Dimensions 


However, shape as well as size of 
available space should be considered, 
for some drives including the trans- 
mission are designed to occupy about 
the same base area as a motor; others 
have the same frontal area or diameter. 
Gearing or other auxiliary speed drive 
may also have an effect. 

When high powered, sectionalized 
drives are used, as on rolling and pa- 
per mills where compactness is im- 
portant, space is often treated as an im- 
portant factor. It is at least partially 
responsible for the popularity of ad- 
justable speed driving motors, with 
m-g sets and control panels remotely 


Extreme vibration may affect slip and/or accuracy of some types of 
Heat dissipoted by the drive may be undesirable ond 


more thon others. 


located, often in another room. 

Ambient conditions are more likely 
to affect the enclosure for the drive 
rather than the type. But whether the 
atmosphere is moist, dusty, corrosive 
or hazardous should be investigated so 
that either the proper enclosure 7” 
be provided or a drive type not af- 
fected by conditions selected. 

Some drives are affected by extreme 
vibration and jars more than others. 
On the other hand, certain types may 
contribute to vibration and affect deli- 
cately balanced equipment. In either 
case, early consideration may avoid 
difficulties. 

Heating of the surrounding at- 
mosphere from the comfort stand- 
point, and cooling of the equipment 
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itself, especially where considerable 
horsepower is being used in confined 
spaces, may present problems. Some 
types of drive liberate more heat than 
others; and of those that liberate 
much, the heat may come at different 
locations. Thus, an eddy current clutch 
generates heat within its own struc- 
ture but is sometimes water-cooled, 
a wound rotor motor in the secondary 
resistance which may be remotely lo- 
cated, and a Ward-Leonard system in 
both of the motors and in the genera- 
tor, two of which may be remote 
There are adequate provisions avail- 
able for carrying away these losses 
when necessary, but if used they 
should be considered as part of the 
system in comparing cost. 
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Limiting Mechanical Characteristics of Load 


ECHANICAL characteristics of 

the load are probably the factors 
which require most consideration in 
selecting both the motor and the rest 
of the adjustable speed drive. This 
discussion will not go into detail on 
the selection of motors whose char- 
acteristics have been adequately cov- 
ered elsewhere, but it should be noted 
that a transmission used in conjunction 
with them must meet many of the same 
requirements. For example, when a 
high starting torque motor is to be 
used with a separately purchased 
transmission, the transmission must 
be capable of handling the required 
torque. 

Having analyzed the basic and aux- 
iliary reasons for an adjustable speed 
drive so that one knows what to ex- 
- of it, as well as possible effects 
ocation may have, a summary of im- 
portant load characteristics will provide 
a reasonably sharp focus on the require- 
ments. Usually, many unsuitable types 
will be eliminated and the few possi- 
bilities that remain may be more eas- 
ily compared and the final engineering 
of the integrated system facilitated. 

Speed-torque curves are treated in a 
succeeding chapter. This discussion is 
mews concerned with extreme or 
imiting conditions. 

Horsepower range. The power 
which is to be transmitted by a drive 
often definitely rules out certain types. 
The value of 75 hp, for example, is 
about maximum for a variable pitch 
pulley unit; and extreme values are 
limited to normal torque motors with- 
in a narrow speed range. On the other 
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hand, eddy current clutches, which are 
actually controllable slip motors, can 
be obtained for any reasonable load. 

At the other extreme, in the small 
fractional horsepower motor sizes, the 
variable voltage type using d-c motors 
is more frequently found, and the m-g 
set used in higher power applications 
is replaced by a voltage control and 
rectifier. Other types include series 
motors and motors with governors. 

In the medium power range, all 
types are generally found although the 
limits covered by individual manufac- 
turers may vary. This condition may 
change rapidly, of course, because man- 
ufacturers are constantly making im- 
provements and extending applications 
and range over which a certain type 
may give satisfactory service. Never- 
theless, it will be well to ascertain 
what types and makes (especially if 
packaged units are considered) are 
available for the power required in the 
preliminary stages of selection. 

Torque. The normal, or steady, 
torque conditions are usually well 
taken care of by manufacturers’ ratings 
for horsepower and speed ranges for 
each size of unit. However, there are 
often unusual conditions which must 
be considered and, when necessary, 
brought to the attention of the manu- 
facturer. 

Some loads, for example, have in- 
termittent peaks that may exceed the 
rated motor power two or three times. 
In a constant speed drive, the inertia 
and the reserve power of the motor 
might be depended upon to carry the 
momentary load. With an adjustable 


speed drive, the inertia of the rotating 
parts connected directly to the load, 
the capacity of the torque transmitting 
system, and the capacity to supply 
either rotating or electrical power to 
transmission or variable speed motor 
must all be considered. 

In some instances, it may be pref- 
erable to absorb the peak loads in the 
adjustable speed system so that they 
do not reach the power supply, and a 
system that allows speed to drop as 
rotating energy is used will be indi- 
cated. If, however, speed must be held 
steady in spite of the load increase, a 
positive transmission or some method 
of increasing torque must be used and 
the extra power taken from the supply 
lines unless an adequate amount can 
be stored in a flywheel. 

Basic Speed. Operating speed and 
torque are, of course, closely allied 
but other factors besides torque may 
enter into speed limitations Tor var- 
ious drives. For example, in variable 
pitch pulley units, belt heating, vibra- 
tion, and pulley radius become im- 
portant at the higher _ even 
though torque is reduced for the same 
power. Similarly, in electrical equip- 
ment, maximum speeds may be lim- 
ited by centrifugal forces on the ro- 
tors, and minimum values by com- 
mutation and space problems. 

Manufacturing economics, of course, 
determines the torque and speed limi- 
tations of available drives and the val- 
ues at which gears or other means are 
introduced as auxiliary but fixed meth- 
ods of obtaining extra reduction or 
increase of speed. While the over-all 
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cost of a given type of drive may be 
reduced by using gears for say low 
speeds, other types may not require 
them for that particular range and so 
provide a cheaper installation. Thus 
for a particular heavy load and speed, 
a slow speed synchronous motor and 
direct drive eddy current clutch may 
provide a more satisfactory unit than 
other types requiring gear reduction. 

Accuracy of speed setting and con- 
trol with which given equipment must 
operate is all too often a hazy figure 
influenced by specifications. For ex- 
ample, machine cutting speed or pump- 
ing — for optimum results may 
specified to three figures without op- 
erating limits, when actually variations 
of 10 to 20 per cent above or below 
could be readily tolerated. Thus, for 
the majority of applications, how much 
variation is permissible is the more per- 
tinent question. 

In general, individual operations will 
permit rather sizable speed variations 
(although in some the average value 
should be maintained) and for these 
loads, the simpler adjustable speed 
drives are not only adequate and least 
expensive, but more easily maintained. 
In many other instances however, 
speed must be more or less closely 
synchronized either with another speed 
or with another parameter involving 
rate. Allowable variations in this class 
may extend all the way from a few per 
cent down to a fraction of one per cent, 
and impose limits which must be re- 
flected in the capabilities of the drive 

In the chapter on drive and load 
characteristics, their effect on speed 
variations will be discussed in detail. 
An additional factor, the effect of 
voltage variations in the plant power 
supply on the prime mover of the ad- 
justable speed system should also be 
noted where highest accuracy is needed. 

Response time, or the time required 
for the speed to recover from momen- 
tary dips or to follow specified varia- 
tions, also varies with different drives 
Knowledge of the allowable limits for 
the particular application may there- 
fore be necessary. 

Speed Range to be covered, as well 
as the number of steps in the range, 
required by the load or operation are 
necessary in specifying type of drive. 
It is possible that, where a wide range 
but only a limited number of steps is 
required, a multispeed motor or a gear 
shift transmission is a better answer 
than an adjustable speed unit. On the 
other hand, where an infinite number 
of steps is called for, requirements 
vary from extreme accuracy within a 
very limited range of say 5 per cent 
between maximum and minimum 
speeds to very wide ranges of 40 or 
more to 1. 

Normally, requirements for speed 


variation fall within a range of maxi- 
mum and minimum values which has 
a fairly low ratio, say 4 to 1, and the 
majority of adjustable speed drives are 
suitable. However, specialized types 
cover most wide range requirements. 

Accuracy required of speed values 
at extremes ‘a the range should be 
given particular consideration, espe- 
cially where electrical types of drive 
may be used. Limits specified by the 
manufacturer are often determined by 
the listed accuracy, and may often be 
exceeded if less stable operation be- 
yond them is acceptable. Conversely, 
mid-range accuracy is often better than 
listed. 

Particular attention should be given 
to requirements at very low fod. 4 or 
if speed must be varied under stable 
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conditions to or through the zero value. 
For although many drives provide for- 
ward and reverse operation, few per- 
mit smooth adjustment near zero for 
those applications which require it. 

Reduced speed duration and torque 
will vary greatly with different loads. 
Many applications —— almost con- 
tinuously at a given base speed but re- 
quire reduced speed settings for a small 
but appreciable fraction of the tim« 
A wound rotor motor, although quite 
inefficient at low speeds, might well be 
satisfactory if it met other requirements. 
Over-all power costs would still be rel- 
atively low because of the limited dura- 
tion of low speed operation. Converse- 
ly, other types may have much lower 
operating costs for a high percentage 
of reduced speed operation. 











Drive and Load Characteristics 


ETTING SPEED means choosing 
~ a curve rather than a particular 
value. 

Basic ree characteristics of motors 
involve fundamental theories of elec- 
tric motors and affect results on the 
bulk of the adjustable speed equipment 
in use today. It is the inherent inabil- 
ity of the simple motors and systems to 
maintain a truly constant speed that 
makes feedback and associated equip- 
ment necessary in specific cases. 


Shunt Characteristics 


Motor theory points out that a d-c 
motor armature must rotate fast enough 
to generate a counter emf that is equal 
to the applied voltage, Figs. 7 and 8, 
less the armature losses. Assuming that 
field strength is held constant and that 
there are no losses, armature s 
would have to remairi constant regard- 
less of load if applied voltage does not 
vary. Increases in load torque would 
be met by proportional increases in ar- 
mature current to produce the required 
thrust, and result in the ideal curve 
shown in Fig 9. 

However, as torque and armature 
current increase, armature losses in- 
crease in proportion so that the speed 
may drop and still generate the required 
emf. Because of low armature resis- 
tance, losses increase slowly and the 
internal voltage drop does not equal 
applied voltage until the load reaches 
several times rated value, or under 
stalled conditions. The speed curve 
would droop slightly below the ideal 
within the load range by an amount 
proportional to load torque, neglecting 
armature reaction. 

This characteristic, typical of d-c 
shunt (and separately excited) motors 
normally represents a speed drop, or 
regulation of between 5 and 20 per 
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cent at full load. Since in many _ 
cations, this much variation is toler 
able, motors having a similar speed- 
torque characteristic are called constant 
speed types, even though the designa- 
tion is not strictly true. 

However, if applied voltage is re- 
duced but field excitation is held con- 
stant, armature speed will drop in pro- 
portion and still generate the necessary 
counter emf. At any given lower value 
of applied voltage, another speed torque 
curve, Fig. 9, will be the operating 
characteristic providing the applied 
voltage does not change with load vari- 
ations. 

One method of changing voltage ap- 
plied to armature terminals is to intro- 
duce resistance in the armature circuit, 
producing an impedance drop which 
subtracts from the line voltage. If the 
load were such as to produce a constant 
torque at any speed, voltage applied at 
armature terminals and speed decreases 
would be in proportion to the amount 
of resistance introduced. 

On the other hand, for a given value 
of resistance, armature current and the 
external resistance drop, and therefore 
armature voltage and speed, will vary 
with torque so that the motor is oper- 
ating on a more sharply drooping speed- 
torque characteristic, Fig. 10. Note that 
a resistance value which, for example, 
would produce half speed at half load 
would allow the speed to vary so radi- 
cally that the motor would be stalled 
at full load. 


Control Characteristics 


Speed control characteristics for sev- 
eral values of constant torque load are 
shown in Fig. 11. It is introduced here 

rimarily to call attention to the dif- 
Semnep between control curves and the 


speed-torque (or speed-horsepower) 
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curves, which represent reaction to load 
conditions rather than control settings. 

A-c induction motors have some- 
what the same speed-torque character- 
istics as shunt motors. Without line 
impedance, the drop in speed, or slip, 
is necessary to meet increased load. In- 
creased rotor current results from the 
difference between speed of the ro- 
tating stator field and that of the rotor, 
but with a low impedance supply, the 
characteristic is fairly flat. However, by 
introducing resistance in the rotor cir- 
cuit, greater slip is necessary to over- 
come its effect and curves (in the rated 
load range) similar to those in Fig. 10 
are pace by 


Field Control 


In the d-c motor, field strength was 
assumed constant. However, counter 
emf is proportional to field strength as 
well as speed. Therefore, when excita- 
tion is reduced, speed must increase if 
applied voltage remains constant. With 
a low impedance source, armature cur- 
rent is free to flow as needed to meet 
load torque requirements and the speed 
change depends only on armature losses, 

roducing a flat curve with good regu- 
tion. 

Note, however, that armature cur- 
rent must increase in proportion to 
speed (inversely as the excitation) to 
produce the same thrust or torque. Con- 
versely, for the same motor heating 
(from armature current), torque must 
decrease with speed on a constant horse- 
power curve. 

If the shunt field, instead of being 
separately excited or directly across the 
supply line, were connected across the 
armature, and if line resistance ahead of 
it were used to control speed, field ex- 
citation would drop (tending to in- 
crease speed) as increased resistance 
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lowered terminal voltage. The net re- 
sult is speed reduction because of 
greatly increased armature current to 
meet torque requirements. However, 
transient variations are greater than 
with the separately excited machine be- 
cause of the differences in the field and 
armature time constants. 

Series motors have a very steep op- 
erating characteristic, Fig. 13, because 
field strength increases (reducing 
speed) with armature current and 
therefore with torque. Control of speed 
by introducing line resistance produces 
a steeper curve. Some single phase a-c 
series motors adjust speed by shifting 
brushes, resulting in a lower but nearly 
parallel characteristic. Changing supply 
voltage has a similar effect. 

Speed of d-c series :notors, and to 
some extent, universal motors operat- 
ing on a-c, can be increased by shunting 
the series field; decreased by shunting 
the armature with resistances. Slope 
of the characteristic is changed. 

Shunt motors may be differentially 
compounded to partially neutralize the 
drooping curve, or even give a rising 
characteristic. They are basically un- 
stable, however, especially on rapid 
load changes. They are not commonly 
used in adjustable speed applications. 


What a Speed Setting Is 

The various basic methods of varying 
motor speed treated in the preceding 
discussion make it obvious that it is 
possible to select a definite speed value 
only for a definite value of torque un- 
less some method of compensation pro- 
ducing a flat characteristic is used. In 
all other cases, a speed curve or charac- 
teristic is chosen, and the curve may 
— from one with fair regulation 
and slight droop to one with extreme 
regulation and very steep slope, de- 
pending on type of equipment. 

Anything which tends to limit power 
input to the motor, as with d-c arma- 
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ture circuit resistance or induction mo- 
tor resistance, increases regulation 
While this characteristic may be valu- 
able in some instances, normal practice 
usually limits speed change by such 
methods to about one-half of the nor- 
mal no load value, and then only in 
applications where there is either no 
dane in load torque or where speed 
may be permitted to decrease with in- 
creased load. 

Two methods, applicable to d-c ma- 
chines, were noted in which the power 
input to the motor was not appreciably 
limited. One was by changing armature 
supply voltage, the other by changing 
field excitation. In both, selection of 
speed setting gives a characteristic in 
which the variation between no load 
and full load i: small, and it is on these 
methods that many adjustable speed 
electrical drives are based. 


Source Capacity 


Note that in discussing control of 
speed by armature voltage, it was as- 
sumed that, even though the motor was 
supplied by a variable voltage source, 
the voltage would not appreciably 
change (neglecting speed compensating 
devices) due to load changes. This, 
of course, means that source capacity 
is adequate. Under those conditions, 
reasonably stable operation can be ob- 
tained over a very wide range. The 
Ward-Leonard system is an example. 

Field control normally allows set- 
tings over a three or four to one range, 
and when used in conjunction with 
other methods, may similarly increase 
their control range. However, when 
used with armature resistance control, 
slope of the characteristic due to im- 
pedance in the circuit for a given setting 
is superimposed on that of the field 
control curve, resulting in a correspond- 
ingly increased slope. 

In the smaller sizes, speed regulation 
is sometimes improved by overmotor- 
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ing. If a 1 hp load, for example, had 
a 2% cent limit on regulation, it 
might be satisfied by using a 2 hp mo- 
tor (full load regulation about 5 - 
cent) at lower cost than for the smaller 
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motor with compensating equipment. 

Where adjustable s transmis- 
sions are used, the s' -torque charac- 
teristic of the driving motor is still ef- 
fective in modifying the output curve. 
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The inexpensive induction motor, for 
example, is often used with a variable 
pitch pulley transmission. S con- 
trol is obtained by setting pulley 
ratio, and all speed values on the mo- 
tor’s characteristic are divided and 
torque values are multiplied by that 
ratio to give the output curve, Fig. 14, 
which will consequently show the samme 
speed regulation as the motor. If pul- 
ley slip is a factor, it may of course in- 
crease regulation or droop. 

Transmissions that depend on mag- 
netic slip, like the eddy current clutch, 
introduce characteristics similar to those 
of d-c armature resistance or a-c wound 
rotor resistance controls, making the 
motor characteristics relatively less im- 
portant. Amplification inherent in the 
eddy current control, however, makes 
compensation easier. 


Common Meanings 


A speed setting may therefore refer 
to a definite value only at one value of 
torque unless the curve is so flat as to 
be within desired limits. In all other 
cases the characteristic must be con- 
sidered. 

Speed characteristic may refer to the 
inherent or to the permissible speed- 
torque (or horsepower) curves, or to 
the speed control curve. 


Load Characteristics 


The speed-torque or speed-horse- 
power characteristics of the load may 
be divided into two classes which are 
frequently not adequately specified in 
discussions. In one class are the char- 
acteristics inherent to the load itself. 
With a fan, for example, torque varies 
approximately as the square of the 
speed; and since horsepower is pro- 
portional to their product, it varies as 
the cube. This is a class of variable 
torque load. A lathe, making a longi- 
tudinal cut on a cylinder, would re- 
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quire the same torque regardless of 
speed and be a constant torque load. 

On the other hand, suppose the lathe 
is being used to face a disc and the tool 
is fed radially. Assume further that it 
is desired to keep the cutting speed con- 
stant and spindle speed is made to in- 
crease inversely as the cut radius, Then 
torque and speed are inversely propor- 
tional and the result is a constant horse- 
power load. In this case however, the 
characteristic is not inherent but was 
prescribed for a desired condition. 

To these two classes might be added 
a third in which speed is allowed to 
vary with torque, but this is normally 
a case of adjusting motor characteristics 
to produce the result, and thus repre- 
sents the combined system. 

Both inherent and prescribed load 
curves take many forms, the principal 
ones being shown in Figs. 15 and 16 
as corresponding torque and horse- 
power characteristics. Information to 
calculate or estimate the inherent curves 
may usually be obtained from the char- 
acteristics of the driven equipment and 
the prescribed types are usually recom- 
mended by the manufacturer or de- 
termined by the engineer to meet proc- 
ess requirements. In both cases, at 
least a preliminary analysis should be 
made so that they may be coordinated 
with the output curves of the adjust- 
able speed drive and results assessed. 


Drive vs Load Characteristics 


In order to drive the load, the ad- 
justable speed unit must supply the 
torque required. There can of course 
be no excess torque developed with- 
out causing load to accelerate. The 
only point at which equilibrium is 
reached is that at which the speed- 
torque characteristics of the drive and 
the driven equipment cross. 

In Fig. 17 for example, Curve A 
might be the imberent characteristic of 
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a fan which is driven by a wound rotor 
motor with a basic speed characteristic, 
X. The high-speed values of speed and 
torque would have to be represented by 
point a, common to both curves. When 
desired, speed may be reduced by in- 
troducing rotor resistance, which would 
result in another drive characteristic 
such as Y. Speed and torque would then 
be defined by point b, which must be on 
both A and Y° 

If, however, the inherent character- 
istic, A, is changed to another, B, in 
some manner prescribed by external 
conditions, as creating a greater 
back pressure, the drive will meet the 
new torque by a drop in : ape and 
conditions will be specified by point c 
when the drive is operating en Curve 
X (no resistance, high speed) and by 
point c on Curve Y (with rotor resist- 
ance for low speed). 

Note that if some other method such 
as a variable voltage d-c system were 
used instead, then the high speed 
curve might be similar to X, but the 
low speed curve may also be flat, as 
for Z. Then as the inherent character- 
istic shifted between A and B with 
changing conditions, the low speed 
change would be represented by the 
difference in height een b and e, 
tather than between b and d. Note 
too, that in many cases, as with the 
fan, the load changes seldom occur or 
minor speed changes are relatively un- 
important. Where — must be held 
within close limits, however, a flat or 
compensated curve such as Z is nec- 
essary for the required low regulation 


The greater the angle of intersection 
between drive and load curves, the 
more stable will be the operation. In 
Fig. 18, for instance, two inherent 
load characteristics, e and f, have a 
negative slope nearly equal to that of 
motor curve Y. The external change 
in loading that would cause a shift 
between these characteristics would 
cause a relatively large change in their 
intersection, and therefore in speed. 


Unstable Conditions 


As a more extreme case, the load 
curve, e, might intersect the drive curve 
at two points. A screw conveyer, in 
which speed of flow of material to the 
pickup end is limited, might provide a 
curve such as e because the faster the 
screw turned, the less would be the 
material available for lifting. Conse- 
ym a slight disturbance of con- 

itions at the intersection of e and Y 
may allow increased speed, permitting 
excess torque from Y to accelerate the 
load further, and so on until increasing 
conveyor friction caused e to intersect 
Y at a higher spond, if at all. The 
conveyer would thus “run wild’ until 
speed or load were readjusted. 

The drive characteristic and inher- 
ent load characteristic may often be- 
come nearly parallel in some particu- 
lar portion as when slow speed fric- 
tion modifies the normal slope. This 
is one reason for unstable operation 
and hunting which sometimes occurs, 
usually at extremes of the speed range, 
but also in some speed matching 4 
plications and in cases such as matc 


ing generator voltage to line voltage. 
The instability due to nearly parallel 
curves refers to the inherent drive and 
load characteristics. In a rolling mill 
—_—- for example, a specified 
characteristic might have a constant 
horsepower shape so that forming 
lighter sheet into tubing may be done 
at higher speeds, quite possible because 
lighter metal requires less roll pres- 
sure and torque, and available drive 
power used efficiently. Even though 
the specified or allowable power curve 
may be nearly parallel to the drive 
characteristic, it need not represent un- 
stable operation because the inherent 
characteristics (for each roll pressure) 
of drive and load ‘may intersect at an 
appreciable angle. 
Shape of the permissible load char- 
acteristic will be specified so that it 
will equal or exceed the maximum 
power or torque available from the 
drive at all points, Fig. 19. Minimum 
motor size would demand that the 
a curves be parallel or equal. 
or example, a curve for an adjustable 
drive using a d-c motor with field con- 
trol permitting constant horsepower 
above base speed, and armature voltage 
control at constant torque below, may 
have nearly twice the torque and horse- 
power necessary to drive the load 
whose curve is illustrated at base 
speed. However, it is necessary in 
this case for the limits shown. 
Limiting curves seldom refer to ef- 
ficiency of operation, which depends 
— on the losses in the adjusta- 


le speed equipment. 





Dynamic Characteristics 


DISCUSSION of speed-torque 

and speed-horsepower curves 
would not be complete without men- 
tioning the dynamic characteristics for 
those conditions where speed of te- 
sponse is a factor. 

The inherent characteristics given 
for adjustable speed drives normally 
are based on the assumption that 
changes in load are so slow that the 
drive may faithfully follow the speed- 
torque curve. Under varying load con- 
ditions, however, the effect of me- 
chanical inertia is to retard speed 
change, so that under a sudden load 
variation, the speed-torque coordinates 
momentarily follow a flatter = 
which more or less gradually loops 
back to the static curve. 


Effect of Curve Shape 


A flat static curve normally repre- 
sents unlimited power and thus in con- 
nection with a flat dynamic curve can 


supply the extra torque necessary for 
high acceleration with.a small speed 
chenge. On the other hand, inductance 
or other factors which limit the rate 
of change of power have the effect of 
making the dynamic curve steeper just 
as resistance makes the static curve 
steeper, and a greater speed lag is 
—* to produce the torque re- 
quired for acceleration. 

Under ordinary circumstances, the 
dynamic characteristics are adequately 
summed up under speed of response, 
although they may help visualize speed- 
to relationships pertaining during 
a Sete ny hay tome much 
more important, however, when auto- 
matic regulation of speed is involved. 

In general, automatic regulation 
might be described as having the pur- 
pose of changing the inherent (static 
and/or dynamic) speed-torque char- 
acteristics of the adjustable s drive. 
Thus, when a constant s is desired 
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for all conditions, the curve is made 
flat. When the 0 must follow a 
pattern determined by some other fac- 
tor, the control may be constantly 
changing or modifying the static char- 
acteristic so that speed-torque values 
are trying to catch up with a receding 
goal, such as varying tension. 


Increased Response 


The torque difference between the 
actual speed-torque values and the 
point on the curve they are trying to 
reach at any given moment determines 
the acceleration or deceleration just as 
in the case of a sudden load change. 
Often acceleration (and speed of re- 
sponse) is increased by momentarily 
erage. a greater shift (usually a 

igher or lower voltage referred to as 
overvoltage) in the characteristic than 
ultimately desired. Some basic meth- 
ods will be noted in the chapter on 
servomechanisms and amplifiers. 
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Fig. 20—One form of variable pitch 
pulley drive incorporates multiple belts. 
All complete transmissions have a 
means of closing sheaves on one shaft 
while simultaneously opening those on 
other. Although this positioning mech- 
anism is not typical, most types employ 
@ screw orrangement, operated either 
manually or by mechanical, pneumatic, 
hydraulic or electrical means. Sheave 
and belt components are also often 
separately available, Fig. 1, with posi- 
tioning means for many applications 


DJUSTABLE SPEED SYSTEMS 
A using a standard constant speed 
motor and a mechanical speed changer 
with adjustable ratio are among the 
oldest and still most popular forms. 
The old friction roller driving a disc 
at a variable radius has generally been 
replaced by more efficient modern 
forms. 

These types are also often used 
where one driven shaft in turn drives 
still another, but at an adjustable 
speed. 

Within their range, they econom- 
ically compete with the all-electric 
drives when the basic systems alone 
are being considered. This, plus the 
fact that less technical experience is 
required in operation and servicing 
probably contributes to their populari- 
ty in many applications. 

In the discussion on drive and load 
characteristics, it was noted that as the 
speed setting is changed, output 
torque available for the same motor 
load varies inversely as the output 
speed, This torque conversion is a 
efinite advantage of the mechanical 
types. 

Most mechanical types, however, 
transmit power through belts or chains 
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Fig. 21 — Variable pitch pulley trans- 
missions are often available in the less 
costly open types, but many have enclo- 
sures for protection against ambient 
conditions and for safety. Most types 
may be equipped with posit'o- ing motor 
to control ratio by remote pushbutton, 
or by ony method capable of making 
contact or otherwise providing power 


and pulleys, or through friction roll- 
ers or gears. Output torque, Fig. 26, 
will be limited by strength, wear or 
slipping in the components so that the 
power output at low speeds must be 
limited, and size of the transmission 
is determined by this condition. In 
addition, of course, other factors such 
as overhanging loads, efficiency of 
gearing if included, and the like must 
be used in calculating both drive and 
motor size (if pertinent). 


Speed Regulation 


It was also pointed out that speed 
regulation of the motor (as well as 
that due to voltage drop) is reflected 
in the output of any mechanical speed 
change equipment. All drives that de- 
pend on friction will also introduce a 
small amount of slip which increases 
with torque, and will therefore in- 
crease the droop of the output charac- 
teristic. Normally this effect is small 
but may become important when speed 
must be controlled within narrow 
limits, especially if sudden load varia- 
tions and intermittent overloading are 
involved. 

Size is a factor which sometimes 
mitigates against the use of mechan- 
ical transmissions, especially when re- 
placing constant speed drives. In gen- 
eral, the complete unit is from more 
than double to several times the size 
of the motor alone, and always larger 
than a d-c or brush shifting a-c motor. 
However, it is seldom that space avail- 
able for the drive is limited in all di- 
rections, and manufacturers supply in- 


Fig. 22—Complete driving units, or the 
transmissions alone, ore generally sup- 
plied for mounting in various positions 
and at least one mounting dimension 
may be no greater than for the drive 
motor. The cut illustrates how one form 
is interchangeable with standard mo- 
tor, except for height, aad may re- 
place the original constant speed drive 


line, upright and horizontal designs 
to fit various mounting conditions. 

In the low and high speed ranges, 
space and cost required by any auxili- 
ary speed change equipment should 
also considered. For example, d-c 
motors are designed to operate around 
a relatively high base speed. In order 
to obtain efficient operation around a 
low base speed, Fred ratio speed 
changers will be needed. Mechanical 
transmissions often incorporate them 
in the same case with the adjustable 
components, with a considerable sav- 
ing in over-all space and cost. 

The basic control method will (with 
the possible exception of the differen- 
tial drive) involve positioning of a 
mechanical component, often by a 
screw or cam that will help retain the 
setting against operating forces. A 
common method of providing electri- 
cal positioning is to motorize the speed 
setting screw. The pilot or servo mo- 
tor may be incorporated in most auto- 
matic or remote control systems by 
common methods. 


Speed of Response 


Compared with straight electrical 
drives, speed of response may be rela- 
tively slow. For example, time requir- 
ed to cover the entire speed range on 
one type of variable pitch pulley drive 
is between 20 and 40 sec, depending 
on size. Where faster response is de- 
sired, a more powerful positioning mo- 
tor may be necessary. 

Besides the motorized positioner, 
mechanical, pneumatic and hydraulic 
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Fig. 23 — This complete drive, including the motor mounted on a variable pitch 
pulley transmission, is equipped with pilot motor and position control box on 
the unit, with electronic controls separately mounted. Balancing and amplifying 
circuits permit accurate speed control or matching, or following of a device 
such as a float or tension indicator where automatic control may be desirable 


methods are available for some drives, 
and inherently provide faster response. 
Even with electrical control systems, 
it may be worthwhile considering the 
latter two methods in conjunction with 
electrically operated valves. 

Note, however, that even though the 
positioning method. were capable of 
providing instantaneous shift, the 
change in speed is limited to other 
reasons. Time should be allowed for 
the drive components to change their 
relative positions without pinching or 
slipping. Furthermore, a sudden 
change in ratio calls for excessive ac- 
celeration or deceleration of the driven 
equipment, requiring torque which, 
under running conditions, might great- 
ly exceed starting torques and cause 
excessive wear or damage. Conse- 
quently, change time for a mechanical 
system may be limited to 6 to 10 sec. 

Generally, response times will not 
be excessively slow for they will cor- 
respond to normal equipment acceler- 
ation. Furthermore, speed changes 
seldom cover more than a fraction of 
the range, for which positioning time 
is similarly reduced. 


Variable Pitch Pulleys 


These systems vary from the simple, 
spring loaded pulley on a motor with 
adjustable base, normally used only 
with manual control, to complete units, 
some with chain type belts. 

Units adaptable to automatic con- 
trol generally have adjustable pulleys 
on both driving and driven shafts with 
a linkage, on which the positioning 
means operates, arranged to increase 
pitch on one pulley as that of the other 
decreases. All components are 
mounted together as a complete unit 


except in the very large sizes. 

Drives with integrally mounted mo- 
tors are available in maximum sizes 
varying with different manufacturers 
up to at least 50 hp, with speed ranges 
up to 10 to 1. Transmissions without 
motors are made up to 87 hp and in 
speed ranges between 2 to 1 and 16 to 
1. Separate pulleys which may be 
mounted on the motor and driven shaft 
and used with a speed adjusting means 
operable while equipment is running 
can be incorporated into drives up to 
300 hp. Speed ranges, however, are 
limited according to size. 

The least expensive units are open 
types, but enclosed units are common 
They may be ventilated, or totally en- 
closed for use under dirty, corrosive or 
hazardous conditions. Enclosures also 
serve as guards, when necessary, to 
protect personnel from working parts. 


Fig. 24—The curves 
are typical of the 
output limitations 
for mechanical units 
et the lower speed 
settings. However, 
motor torque still 
varies inversely as 
eperating speed. 
While the available 
power is not usable 
et all speeds, the 
limit Is well above 
that for constant 
torque equipment 


Output speed, per cent of maximum 


fo 


Most units employ V-belts, but pul- 
leys with chain-type belts for a non- 
slip drive are also available. 

Range of the unit may not allow 
output speed to vary above and below 
the input. However, both maximum 
and minimum output speeds may be 
limited unless auxiliary increasers or 
reducers are used, and manufacturers, 
ratings should be carefully consulted 
so that pulley speed and power limits 
will not be exceeded. 


Differential Systems 


The differential is not in itself an 
adjustable speed transmission, but con- 
sists of gear (or pulley) systems that 
allow input power on one shaft to be 
transmitted to two or more output 
shafts in such a manner that their 
speeds may vary in relation to the in- 
put or to each other as long as a con- 
stant relation is maintained between 
all three. Thus by adjusting speed 
ratio between two of the shafts, the 
output of the third is controlled. 

If two of the shafts move at the 
same speed in their natural directions, 
which are basically opposite, and if the 
gear ratios are equal, the other shaft 
will stand still. But if the speeds of 
the first two shafts vary with either a 
positive or negative difference, the 
third will rotate with a speed and di- 
rection corresponding to the difference 
Or if the speed of the two remains con- 
stant, but the ratio between one of 
them and the third is changed, a simi- 
lar effect is produced. Thus a relatively 
small change in speed or ratio in one 
or more of the components can pro- 
duce a wide range of positive and 
negative speeds in the output. 

When the differential is incorpo- 
rated in an adjustable speed system, 
therefore, it is necessary that auxiliary 
means, which itself is either an adjust- 
ble speed device or an adjustable ratio 
device, be included. Its advantage lies 
in translating a limited range of 


ratio 


Horsepower limit, per cent of maximum rating 
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Fig. 25—The differential gearing at left 
of the unit allows difference in speed 
of two shafts to be translated to a 
corresponding low speed in the output 
shaft. Here a positive drive type of 
variable pitch pulley transmission 
falso used alone, Fig. 2) controls speed 
difference, An electrical method, Fig. 6, 
hes the amplification inherent in the 
normal generator field circuit control 


high values of speed or ratio to a 

relatively low speed range which may 

es through zero, with very good sta- 
ility at near zero values. 

Variation in speed between the two 
shafts may be controlled by driving 
both with a constant speed motor, one 
through a direct connection, the other 
through a variable pitch pulley drive. 
This permits an adjustable difference 
in their speeds and a corresponding 
speed variation of the output shaft. 

One system employs two differen- 
tials paralleled so that the input of 
each is common and driven by a con- 
stant speed motor. The output shafts 
are also coupled to drive the load. 
The intermediate shafts each drive a 
shunt wound d-c generator, the arma- 
ture circuits of which are tied to- 
gether. With the output shaft at 
standstill, the generators must run at 
the same speed and, with equal field 
excitation, generate the same voltage. 
However, if the excitation of the fields 
is unbalanced, as by a common rheo- 
stat, the machine with the higher volt- 
age drives the other as a motor, slow- 
ing one intermediate shaft and speed- 
ing up the other. Speed changes for 
the intermediate shafts are, because of 
the differential principle, reflected in 
the rotation of the output shaft. The 
system incorporates advantages of both 
variable voltage d-c and differential 
systems. 

Sizes to 20 “1 are listed. Space re- 
— will include the drive motor, 

transmission (which is somewhat 
larger) and an equal amount for each 
of the two generators if the d-c control 
is used. The transmission is enclosed 
so that permissible operating condi- 
tions will be determined by the type 
of enclosure for the motors. 
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Fig.26—Tapered friction rollers change 
reduction ratio instead of speed for 
one shaft (in this case, a non-rotating 
friction ring) in this differential-type 
transmission, providing an infinite out- 
put speed range that may include zero 
and reverse but has definite top limit. 
Differential gearing usually incorpo- 
rotes reduction, also transmits port of 
the power directly to the output shaft 


Friction Roller System 

This is also a differential system hav- 
ing two gear trains, one of which is 
made up of friction rollers with infin- 
itely small teeth and a mating ring. 
The ring, instead of being connected 
to a shaft, is kept from rotating but 
may move along the axes of the rollers 
which are tapered, resulting in a ratio 
change. The other gear train has con- 
ventional teeth and the ring gear drives 
the output shaft. The planet gear of 
one train and the corresponding fric- 
tion roller of the other are fixed on the 
same shaft, and three such shafts are 
mounted on a rotating carrier driven 
by the motor. 

When gear and friction roller ratios 
are equal, the — shaft may stand 
still. But if the roller ratio is changed, 
the ring gear and output shafts must 
turn with a speed and direction cor- 
responding to the change. Range for 
the output speed is usually from zero 
to one-third motor speed, or from one- 
sixth in the reverse direction to one- 
sixth motor speed forward. 

Rollers must rotate about their own 
axis as well as that of the carrier even 
with the output shaft stalled, prevent- 
ing worn spots so that the overload 
protection with limited breakaway 
torque is possible. Permissible torque 
at zero speed is about three times the 
value at maximum speed. 

Sizes to 5 hp are commonly avail- 
able. Space required for motor and 
transmission, without auxiliary gear 
reduction or brake, is a little more than 
twice that of a constant speed motor. 

Speed adjustment can be made in- 
stantly with the unit running or at a 
standstill except where spring loaded 
rollers are used. The basic adjusting 
system is a lever or worm operated cam. 





Motors That 


IMPLEST of adjustable speed sys- 

tems would appear to be a motor 
whose speed may controlled and 
which may be connected directly 
through starting equipment to the 
supply lines. A number of a-c motors 
meet this condition providing their 
regulation is satisfactory for the ap- 
plication. 

In general, s control methods 
involve mechanical constructions that 
are relatively large and slow moving. 
Cost and size of adjustable speed mo- 
tors are increased over those of con- 
stant speed types. However, adjustable 
speed motors are generally cheaper and 
require less space than standard mo- 
tors and separate transmissions. Con- 
trol systems for remote operation, or 
to compensate for speed changes un- 
der load, are similar to those for 
mechanical transmissions. 

One advantage frequently found is 
that the speed adjusting means in- 
herently incorporates jogging and 
creep functions and allows excellent 
manual control in starting, trial passes, 
reversing and bringing to desired op- 
erating speed. 

Load characteristics are drooping, 
and regulation for any given speed 
setting varies from a relatively flat 5 
per cent for shunt motors to an ex- 
treme of 100 per cent. Regulation 
percentage increases as the speed set- 
ting decreases, although shunt type 
motors are inherently better in this re- 
= and cover a wider range. The 

rooping speed characteristic and 
sluggish automatic control systems 
normally rule out these types where 
highly accurate settings must be main- 
tained. However, they remain very 
popular where manual starting and 
adjustment are desired and close regu- 
lation or load changes are not factors. 


Wound Rotor Motors 

In medium to extremely high horse- 
power sizes, and in those applications 
where starting characteristics are im- 
portant, wound rotor motors are fre- 
quently used. Often, some measure 
of speed adjustment near the normal 
value is also desired and may be incor- 
porated in the control. Speed is de- 
creased from normal by introducing 
resistance in the rotor circuit until in- 
creased slip allows motor torque to 
equal the load torque and results in 
the speed reduction desired. At any 
given resistance setting, of course, var- 
tations in load torque must be met by 
Opposite variations in speed. 

Power represented by rotor slip, or 
difference between actual and syn- 
chronous speeds, is dissipated largely 
in the secondary resistors and lowers 
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Operate From A-C Lines 


efficiency in proportion to speed de- 
crease. This plus instability at low 
speeds makes the normal lower limit 
of the range about one-half the syn- 
chronous value. Resistors may be lo- 
cated some distance from the motor, 
saving space and easing heat removal 
problems. 

Common methods of control in- 
clude drum controllers and magnetic 
contactors for shorting out successive 
resistance stages. Liquid rheostats, de- 
signed especially for speed control, 
may be constructed for a stepless, 
straight jine characteristic and may 
extend the speed range beyond the 
normal two to one value, especially on 
steady torque loads. Special control 
resistors are usually included. 


Brush Shifting Motors 

Small single phase repulsion motors 
(to about 3 hp) are available with 
brush shifting Ectilities for change of 
speed. The characteristic as shown at 





Per cent synchronous speed 
. . 
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Fig. 27—Adjustab:e speed controls are 
often used with wound rotor motors. A 
liquid rheostat, above, is one method of 
varying resistance for the curves below 


the bottom of Fig. 28 is the steeply 
drooping curve of a series motor. Con- 
sequently, this is mot recom- 
mended for intermittent loads such as 
drill presses. However, they are often 
used on continuous operations such 
as printing presses. Commutation and 
ventilation become poorer at the lower 
speeds so that coustant or decreasing 
torque loads are preferred. 

Motors may be reversed and the 
speed range is infinite, but normally 
limited to about five to one except for 
jogging or threading. Autiliary re- 
ducers are recommended for continu- 
ous operation appreciably below syn- 
chronous speed. 

Three shunt type motors have 
a relatively flat characteristic, although 
it appears steep in the accompanyin 
graph, Fig. me due to the pe 
scale. Regulation will be between 5 
and 10 per cent at the higher speeds. 
This type is made in larger sizes (up 
to 75 hp) and in various operating 
speed ranges as high as 20 to one, 

i speed control down to stand- 

ill. Creep, jog and reverse are easily 


In brush shifting motors, losses do 
not appreciably increase as speed is 
sodiaak, making them satisfactory for 
long periods at reduced speeds. 
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Other A-C Motor Systems 

Reducing the supply voltage on an 
a-c motor will cause torque and speed 
reductions. However, frequency is the 
principal factor in determining the 
optimum operating speed and, in gen- 
eral, the method is inefficient, in- 
creases motor heating, and otherwise 
contributes to poor operation. One ex- 
ception is the use of an autotrans- 
former to reduce input voltage for a 
single phase, brush shifting motor (or 
for a series motor) when continuous 
speeds are somewhat below the nor- 
mal, full voltage value. The effect on 
the speed-torque characteristic is sim- 
ilar to that obtained by shifting the 
brushes. Otherwise, reduced voltage or 
the use of series impedance is limited 
to low power loads, especially those 
having decreasing torque. 

In some cases a variable frequency 
power supply is justified, but will nor- 
mally involve more equipment and ex- 
pense than the d-c systems using m-g 
sets discussed later. 

Selsyn systems are frequently used 
where absolute synchronization is re- 
quired in a sectionalized drive. 

In steel mill and other applications 
involving high ratings, wound rotor 
motors are sometimes employed with 
auxiliary am “ape for using the sli 
energy normally wasted in the ieeadl 
ary resistance. The Scherbius system is 
typical of this method. 
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Fig. 29—Brush shifting motors are com- 
pect; losses cre small at reduced speed. 
The three phase type above hes good 
regelation, is available in large sizes 
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Eddy Current Drives 


F THE STATOR of a synchronous 

generator (or motor) were rfe- 
placed with a wide iron ring and the 
rotor, with field energized, rotated 
within it, induced currents would flow 
across the face of the ring, much as 
they would in the regular stator wind- 
ings. However, their return path is 





A-C contro/-= 


entirely within the ring itself. The 
magnetic force between the rotor field 
and the eddy currents in the ring re- 
sists rotation or, conversely, tries to 
rotate the ring with the field. In other 
words, relative motion between ring 
and field is resisted with a force that 
increases with the difference in speed 
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Fig. 29—Eddy current transmissions are inherently clutches, but adjustable slip 
and output speed are easy to control electrically because of the amplification 
between excitation and output power. Control responds to a-c generator signal 
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Fig. 30—Speed-torque output curves de- 
pend on clutch design. Modified form 
has the advantages of others with high 
breakdown torque, low speed stability 


Fig. 32—An exploded view of an integrally mounted clutch 
shows clutch ring on motor at left. Slip rings are attached 
to the “gear tooth” type rotor, left center, and carry the 
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Torque, /b-ft 


Fig. 31—Reduced excitation makes out- 
put and load curves cross at desired 
speed. Distance of maximum curve to 
right of load curve is excess torque 





until the capacity of the ring to carry 
the eddy currents adjacent to the pole 
areas is reached. 

Thus, if the field is driven by a mo- 
tor and the ring is mounted on a shaft 
connected to a load, the torque de- 
veloped will rotate the ring and load 
with only enough speed difference, or 
slip, to create the necessary force. 
Similarly, the relative difference may 
be developed by driving the ring, caus- 
ing the field to rotate and drive the 
load as illustrated in Fig. 29. 

Result of slip is very similar to that 
in an induction motor. The speed- 
torque output characteristics, Fig. 30, 
for a clutch driven at constant speed 
and with constant field strength are 
also similar. As in induction motors, 
the shape of the characteristic may be 
restos by changing the resistance of 
the induced current path, as by groov- 
ing the ring, adding a squirrel cage 
winding imbedded in it, or by chang- 
ing the shape of the pole faces. 

The curve in Fig. 30 for “gear 
tooth” poles with annular coil is ob- 
tained by the simplified field con- 
struction, Figs. 29 and 32, in which 
the winding is ring shaped, placing 
the normal pole position on either 
side of the field. However, by alter- 
nately extending a pole “tooth”, first 
from one side then the other, over the 
outside circumference of the winding, 
the effect of salient poles with a high 
resistance driving ring is obtained. 

Eddy current clutches with fully 
energized fields are primarily devices 
for coupling a motor to a load with a 
very small amount of inherent slip. 
However, force between driving ring 
and field depends on field strength as 
well as speed difference and, as the 
former is reduced, slip must increase 
for a given torque, causing a drop in 
output speed. 

Speed-torque curves vary with ex- 
citation as shown in Fig. 31. As dis- 
cussed in the chapter on drive and load 


field current. The a-c tachometer stator and rotor are the 
two small parts to right of main frame. An eddy current 
brake, made up of rotor, ring and cover, right, may be used 
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Fig. 33—Salient field-pole construction, more common on large sizes, gives high 
breakdown torque. Squirrel cage winding in ring also modifies cheracteristics 


characteristics, the clutch curve that 
crosses the load curve (in this case, 
either the fan load or constant torque 
load, depending on which is being 
driven) at the desired speed will be 
selected by adjusting field excitation. 

With the clutch characteristics 
shown in Fig. 31, the constant torque 
load would have to be operated at the 
upper intersection, for the negative 
slope at the lower crossing would al- 
low the load to stall unless the excita- 
tion is increased to move the curve to 
the right so that torque in excess of the 
load is available to accelerate the load 
back to normal. This is also the 
method used to start the load. 

The inherent shape of the curve is 
determined by clutch design for par- 
ticular applications. A curve like that 
for salient poles supplies excess torque 
for sudden overloads at high speeds; 
one like that for the ‘gear tooth” field 
used in smaller sizes gives better sta- 
bility at low values. The modified 
form is a desirable compromise for 
many applications. 

In an induction motor, the load cur- 
rent providing power for rotation and 
the excitation current are inseparable. 
Field current for an eddy clutch, how- 
ever, provides only excitation; rotating 
power comes from the driving motor. 
Field current is comparable in magni- 
tude to that of a d-c motor and the 
clutch is in a sense an amplifier, since 
a small change in excitation may re- 
sult in a much larger change in output. 

As a result, although the load- 
torque curves are very steep or even 
have a negative slope as in the induc- 
tion motor, compensation for load 
changes is much easier and faster. 
Excitation is usually supplied from 
thyratron or magnetic amplifier con- 
trols which have a wide and flexible 
output range. Where good speed 
regulation is desired, an a-c generator 
is coupled to the output shaft and con- 
nected to the control circuits so that 
their output provides excitation, Fig. 
31, as necessary for load changes, or 


for adjustments of the speed setting. 

Speed ranges vary up to 10 to 1 for 
air-cooled types and up to 5 to 1 for 
water-cooled designs, with accuracy as 
high as 0.1 per cent reported. Other 
features such as controlled rate of ac- 
celeration, torque limit and speed 
matching may be incorporated. 

Slip in an eddy current clutch rep- 
resents a power loss which increases 
in proportion to the product of slip 
and load torque. Motor and load 
torque are always equal, neglecting 
bearing friction. Thus, if load speed 
is reduced to one-half that of the mo- 
tor, power used by the load is one-half 
the motor output, the other half being 
consumed by eddy current heating. 


Because of slip losses, these trans- 
missions ate not normally recom- 
mended for constant torque loads 
which will operate at near full load 
values and at considerable speed re- 
ductions for extended periods. How- 
ever, where torque ial (pemne drop 
with speed, as with a fan, losses are 
correspondingly reduced and may be- 
come insignificant. Maximum loss, 
about 15 per cent of rated horsepower, 
occurs at two-thirds speed for a fan. 

Transmissions combined with mo- 
tor, illustrated in exploded view with 
brake in Kig. 32, are available in sizes 
from ¥ to 75 hp. Air-cooled trans- 
missions alone range up to 1500 hp, 
where dissipation of heat losses be- 
comes difficult. Water cooled designs, 
Fig. 5, are built in sizes up to several 
thousand horsepower. 

The couplings are readily designed 
for the lower speed ranges often 
found with synchronous motor drive 
and therefore may often be used wit 
them without other speed chang 
equipment, contributing to good over 
all efficiency. 

Similar units, with the field bolte 
to the frame are often incorporate 
for braking. They are advantageou 
where frequent starting and stoppin 
would cause excessive wear on fric 
tion types. However, they cannot hol 
a load stationary, and an auxiliar 
friction brake may be necessary. 





Shunt Wound D 


B EFORE the advent of a-c power, 
industrial motors operated on 
direct current. It is probable that early 
developments in speed control were 
directed more towards maintaining 
constant and stable load conditions 
than towards providing the most effi- 
cient or controllable operating speeds. 
Nevertheless, in spite of the sim- 
plicity and reasonable speed regulation 
of a-c induction motors and the de- 
development of fixed ratio speed 
changers for optimum operating con- 
ditions, the use of d-c motors is in- 
creasing. Their adaptability to adjust- 
able speed applications has prompted 
many plants to retain or install d-c 
power distribution for them, but the 
flexibility and improved operation of 
modern spot conversion systems, 
treated in the next two chapters, prob- 
ably are mostly responsible for pres- 
ent increases in popularity. 
Speed-torque curves, as they are re- 
lated to load curves, were treated in the 
chapter on drive and load character- 
istics. Here, the discussion will be 
amplified for d-c motors in general, 
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-C Motors 


Fig. 34—The oldest form of electrical 
drive, the d-c mofor, is now being used 
more than ever because of advantages 
for adjustable speed applications. The 
shunt wound motor tekes precedence 
for most applications where holding 
speed settings is importent. Basically 
unchanged in recent years, develop- 
ments have been toward refinements for 
speed control, specialized cherecter- 
istics, lower maint . and housing 
to meet particular conditions. The motor 
above is designed for mill operations 
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Fig. 35—Contro!l of shunt motor speed 
by varying armature circult resistance 
results in steep curves at low speeds. 
Speed changes are difficult to control 


not only as they apply to operation 
from a plant d-c distribution system, 
but also for use in multimotor drives 
connected to a common generator. 
Methods for compensating speed 
changes and for control will be treated 
in the chapter on amplifiers. 


Shunt Wound Motors 


For convenience in discussion, shunt 
motors, Figs. 7 and 8, are usually rep- 
resented as being separately excited. 
Normally, rated voltage for armature 
and the field are the same and they 
may be connected across the same 
power supply, but control circuits are 
separate and, in variable voltage sys- 
tems, supplies are also isolated. 

The shunt field provides the mag- 
netic flux passing through the arma- 
ture. The strength may be varied by 
varying the current, as by changing 
its circuit resistance, but its base value 
is near the maximum determined by 
saturation of the magnetic circuit. 

Under this condition, the armature 
of a motor running at no load gener- 
ates a counter emf approximately 
equal to its terminal voltage. As load 
is applied and increases, armature 
current increases nearly in proportion, 
creating an internal resistance drop 
which allows the counter emf, propor- 
tional to both field strength and motor 
speed, to drop by a proportionate 
amount. If Geld strength is constant, 
the change must be reflected by a speed 
drop as illustrated by the zero (exter- 
nal) resistance curve in Fig. 35. 

Reducing field current, and thereby 
field strength, means the armature 
s must increase in proportion so 
that the counter emf will equal ap- 
plied voltage less resistance drop. And 
since torque is proportional to the 
product of field strength and armature 
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Fig. 36—Varying armature voltage from 
a low impedance source changes speed 
in proportion. Reguletion results from 
series field for sterting and stability 


current, the latter must also increase 
to maintain constant torque. 

A series field winding, consisting 
of a few turns of heavy wire in the 
armature circuit, on the pole pieces 
along with the shunt winding, changes 
the field strength (below saturation) 
nearly in proportion to the load cur- 
rent. If polarity is such as to reduce 
field strength, the armature draws 
more current to meet torque require- 
ments and speed increases to maintain 
the same counter emf. Conversely, 
with series field connections reversed, 
field strength is increased and torque 
and emf requirements can be met at 
lower armature current and speed. 

Current in the armature windings 
has an effect (armature reaction) 
similar to a differentially connected 
series field, tending to weaken the 
field and cause the motor speed to in- 
crease. With very low resistance arm- 
atures, it may overcome the effect of 
RI drop and produce a rising speed- 
torque characteristic, an unstable con- 
dition for most applications. 

Stabilized shunt motors have a 
small series field to produce greater 
stability, and have a regulation of 10 
to 20 per cent in the ium and small 
sizes. Compound motors have a series 
winding that produces speed drop un- 
der load. The series field, of course, 
reduces current required for a given 
torque in starting, and motors are 
often more heavily compounded for 
that reason, as well as for those cases 
where it is desired to have speed drop 
during excessive load torque increases. 

With a flat or rising speed charac- 
teristic for a shunt motor, instability 
results from sudden load increases be- 
cause the armature current, which 
weakens the field, rises faster than the 
speed and counter emf. Eddy currents 
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Fig. 37—Field control gives moderately 
wide range above base speed but aver- 
age torque must be limited to the con- 
stent hp curve; speed to safe values 





in the field cores retard initial flux 
changes and may cause a momentary 
drop in speed before acceleration of 
armature and load begins. 


Armature Resistance Control 


Increasing armature circuit resist- 
ance produces a series of speed-torque 
curves, Fig. 35, with increasingly 
st slope. The t regulation 
pir A tin ensins uctdesisable except 
for special conditions. 

There is no amplification inherent 
in the control, the change in power 
across the resistance being equal to the 
change in output power. Resistance 
normally must be varied in steps so 
that a limited number of speed set- 
tings are available. Furthermore, the 
drop across the resistance represents 
a power loss directly proportional to 
s reduction at a given torque 

sequently, use of the met is 
not recommended for sustained op- 
eration at low speeds. In practice, it 
is usually limited to starting or make- 
ready operations such as jog or thread- 
ing, even on constant voltage systems. 
Variable Voltage Systems 

Since speed is proportional to 
counter emf, armature speed drops in 
proportion to applied voltage if the 
field strength is held constant. The 
resulting speed-torque curves, Fig. 36, 
are substantially parallel. 

With multimotor drives, Fig. 38, 
voltage is varied to control the speed 
of the entire unit, but minor changes 
on each motor must be made by field 
control, normally by an automatic de- 
vice such as the dancer roll connected 
to the motor field rheostat. For other 
types of equipment where the dancer 
loop is not feasible, the output of 
more sensitive devices which measure 
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Fig. 38—This textile range drive illustrates a simple multimotor system adequate 
where the dancer roll is satisfactory. Generator voltage controls over-all speed 
Motor circuit for constant voltage d-c supply is similar but all speed change is by 
field control and additional starting equipment is necessary in the panel 


speed difference, tension or some other 
quantity may be used to control an am- 
plifier supplying field current to in- 
dividual motors. 

Output of the motor is limited to 
the torque determined by rated horse- 
power at base speed, although at low 
speed values, it may be even further 
reduced by poor ventilation. Speed 
ranges of about 8 to | with standard 
motors can be expected, the minimum 
value being determined by the volt- 
age necessary to start any component. 


Field Control System 

Reducing field excitation means the 
motor speed must increase to gencr- 
ate a constant counter emf needed for 
a steady applied voltage. Change in 
speed is almost inverscly proportional 
to field strength and produces a series 
of curves similar to those in Fig. 37. 
However, reduced ficld excitation re- 
quires correspondingly higher arma- 
ture current for a given torque. Motor 
heating therefore limits torque, which 
must be decreased with increasing 
speed on a constant horsepower curve. 

Field control used by itself is em- 
ployed primarily for motors connected 
to constant voltage d-c distribution 
systems. Individual motors are sepa- 
rately controlled. Multimotor drives 
may be similar to that shown in Fig. 
38 except that input to the control is 
constant voltage, starting equipment 
must be added, and speed changes for 
the complete drive require a wider 
range by ficld excitation. Primary con- 
trol for the drive speed may be the 
excitation of the lead motor, the other 
motors following its speed variation 
by signals from the dancer rolls or 
other synchronizing device. 

Speed range is usually limited to 2 
to 1 for standard shunt motors, but 


adjustable speed motors are designed 
for higher speeds and wider ranges 
up to 4 or 5 to 1. At higher speeds, 
special motors provide good results for 
ranges of 8 to 1 or higher. 


General Considerations 

A d-c motor cannot, of course, be 
considered a complete adjustable speed 
unit unless the plant has a d-c distri- 
bution system. In all other cases, mo- 
tor-generator sct and control must be 
included in comparisons. There seems 
to be a preference for electrical equip- 
ment on sectional drives where ex- 
treme accuracy and speed of response 
are required because of the inherent 








Fig. 39—This control panel is for the 
system oat left, includes jog controls, 
dynamic braking and the like. The speed 
range is 8 to 1 by generator control 


amplification and eas: of coordinating 
it with other amplifiers and feedback 
systems. However, mechanical units 
are used on sectional drives in many 
applications, although cost of syn- 
chronizing equipment must be in- 
cluded in any comparison. 

D-c constant voltage systems for a 
plant area are still being installed in 
some instances where a concentration 
of heavy, adjustable speed units with 
reasonably limited range is needed. 
Motor sizes up to 5000 hp with en- 
closures to meet most requirements 
are available. Starting and braking 
facilities favor d-c equipment for in- 
termittent of reversing operations 
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ASICALLY, this equipment con- 
B sists of a motor-generator set 
and a single motor, although it may 
often be used with a multimotor drive. 
In most instances the units are sup- 
plied separately since the motor is 
usually a standard shunt or adjustable 
speed type. Occasionally, special fea- 
tures, such as small diameter armature 
for low inertia in rapid reversing or 
extra field iron to allow increased 
speed of response by overvoltages ap- 
plied to the windings, require a co- 
ordinated system in which both m-g 
set and motor must be matched. 

Principal components, the m-g set 
and motor, may of course be obtained 
separately and the Ward-Leonard or 
similar adjustable speed system de- 
signed and assembled as necessary. 
This procedure, however, is more often 
followed on the high horsepower 
drives. Extra equipment will include: 
starting control for the a-c motor ex- 
citer; d-c armature control switches, if 
used, for preventing creep at stand- 
still or for starting at preset gener- 
ator voltages; extra low speeds by 
armature resistance for jogging, thread- 
ing or reversing; as well as the field 
control system. 

Normally the motor will have the 
characteristics discussed in the preced- 
ing chapter. If the generator is flat 
compounded, speed regulation will be 
approximately as shown, but it may 
be controlled to some extent by vary 
ing generator compounding. 

If speed regulation less than a few 
per cent or speed matching is required, 
it will be necessary to incorporate suit- 
able controls in the field circuit of the 
generator (and possibly the rotor) 
over and above, or replacing, the basic 
controls, Fig. 40. Their complexity 
will vary with the application and ac- 
curacy, but may include a feedback 
system consisting of an element for 
sensing speed or other quantity, a ref- 
erence, an amplifying system for the 
error signal which will control the field 
circuit for correction of output speed 
as discussed in a succeeding chapter. 

In general, the more simple pack- 
aged units, while they may improve 
the motor regulation somewhat, do 
not completely correct it. Consequent- 
ly they compare in this respect, and 
usually in price, with, for example, an 
induction motor and mechanical trans- 
mission. Therefore other things, such 
as the choice between electrical and 
mechanical maintenance, being equal, 
the selection may hinge on factors 
such as; (a) the extra torque and 
horsepower of the mechanical trans- 
mission at low speeds as against the 
wide speed range of the electrical unit, 
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(b) the larger mechanical drive at 
the point of application against the 
d-c motor with the supply and control 
cabinet separate, (c) case of synchro- 
nizing speed mechanically or electri- 
cally, and (d) better d-c motor opera- 
tion for frequent starting, reversing 
and very low speed operations. 

The simpler packaged units employ 
metallic, tungar or rotating exciters. 
Speed control is provided by rheostats 
in the generator (variable voltage) 
and in the motor (field control) field 
circuits. As control requirements be- 
come more varied, thyratrons with 
their amplifying grid control, mag- 


netic controlled rectifiers, and rotat- 
ing amplifiers supply excitation. 

Output characteristics are a com- 
bination of the variable voltage and 
field control curves shown in Figs. 36 
and 37, and have the same limiting 
torque curves, also shown in Fig. 19. 
Normally, regulation may be 5 to 10 
™ cent for uncompensated systems, 
Y, to 2 per cent with com ion, 
but may be higher at the extremes of 
the speed range, and in the simple 
systems. Regulation may be reduced 
to a fraction of one per cent by tach- 
ometer feedback in systems with am- 
plifying exciters. 


Some of the small units have gen- 
erator voltage control only, giving a 
range below basic speed of about 8 to 
1. The majority have motor field con- 
trol, increasing the range by a factor 
of 4 or 5 to 1, making an over-all ratio 
of 40 to 1 common. This may be ex- 
tended to 100 to 1 under special con- 
ditions. The motors may usually be op- 
erated down to zero speed, making 
the range infinite, but published limits 
are determined by stability, regulation 
and by starting requirements. 

Many units incorporate, or make 

rovision for, jogging, threading, 
raking, reversing and the like. 





D-C Converters 


HE ADJUSTABLE VOLTAGE 

source represented by the m-g 
set in the preceding chapter has, for 
some types of equipment, been re- 
placed by rectifiers whose output volt- 
age may be controlled. In the very 
small sizes, equipment may consist of 
a rectifier fed by a variable transform- 
er. Medium sizes up to about 30 hp 
use grid controlled thyratrons in all 
popular equipment. In very large sizes, 
ignitron rectifiers may be used. Mag- 
netic amplifier controlled, dry plate 
rectifiers can also be used to advan- 
tage, although they have a drooping 
voltage characteristic (which might 
be compensated) and somewhat lower 
speed of response, and are beginning 
to appear on the market. 

The thyratron types, using the grid 
controlled, amplifying rectifiers, are 
capable of all of the functions of the 
electronically controiled m-g sets. Be- 


for Variable Voltage 


low about 25 hp, cost is lower than 
that of the electronically controlled 
sets but somewhat higher than for 
units with simple f ieldt rheostat con- 
trol. Above 25 hp, cost rises rapidly. 
A separate rectifier for the motor 
field is supplied with the unit and may 
or may not be electronic. If not, a mo- 
tor field rheostat rather than a small 
grid potentiometer will be used. The 
main power transformer for the unit 
is often mounted separately to save 
space and weight in the enclosure. 
Basically, the thyratron rectifier for 
the motor armature voltage is a simple 
form as described in the next chapter. 
The grid circuit controlling the out- 
put is modified by auxiliary networks 
and amplifiers to provide features 
such as very low regulation, torque or 
current limit, ceiling speed, jog and 
threading control, acceleration and re- 
versing, and braking. Sensitivity of 
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the grids is such that the controls are 
easily incorporated using inexpensive 
components like radio tubes. Gener- 
ally most of the features are provided 
as standard equipment, or are option- 
al at small cost. 

Principal objection to this equip- 
ment is inability to ep wy failure 
of tubes. However, only the smallest 
single phase, half wave units depend 
on a single tube. Full wave, single 
er units have at least two, and the 
arger full wave, three phase up to six 
tubes, and design normally permits at 
least reduced operation with some 
tubes inoperative. Normal tube life is 
2 to 4 yr, and breakdown can usually 
be anticipated by periodic checks. 
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Amplifiers and Servomechanisms 
+—Preamplitier —+-— Motor 


Fig. 47—Automatic control involves a servomechanism. Error 
detection and amplification are often combined in one unit. 
Correcting unit is a servo-motor, above, or the drive itself 
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Fig. 49—Signal path from tachometer for indicator for regulated quantity! to 
error detector, through amplifier and regulated unit forms a closed feedback 
loop for automatic control. Components vary with different methods of control 


N AMPLIFIER is basically a 

means by which a small amount 
of power is made to control larger 
quantities. It does not in itself supply 
the power controlled; that must come 
from an external source. It is, how- 
ever, channelled through the amplify- 
ing system. 

A motor, operating under field con- 
trol is thus an amplifying system be- 
cause, by relatively small power 
change in the field circuit, the output 
may be changed by a factor of 20 or 
more times. The same motor operat- 
ing under armature voltage control, 
however, — no amplification ; 
output and input changes are nearly 
equal. However, if a generator under 
field control supplies the variable 
armature voltage for the motor, the 
generator becomes an amplifying 
component of the complete system. 

Amplifiers are often cascaded to in- 
crease over-all amplification factor and 
thereby make output more sensitive to 
input changes. In Fig. 48, a vacuum 
tube replaces the field rheostat of a 
small d-c motor. The tube resistance, 
and therefore the power change across 
it and across the field, is great com- 
pared to the power change on the grid 
required to produce it. Thus, if the 
amplification of the tube-field system 
is 10 and that of the field-armature 
system 20, the over-all factor is the 
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product, 200, and the change in con- 
trol power needed will be only one- 
two hundredths of the output change, 
represented by difference in rpm times 
operating torque. In the larger systems, 
several similar or different amplifica- 
tion stages may be cascaded ler ex- 
treme sensitivity. 


SERVOMECHANISMS 


a se alone are often used in 


control equipment, sag for re- 
mote operation, to reduce power and 
size of circuits necessary and to im- 
prove sensitivity. In automatic control, 
however, the equipment must sense 
changes, or change of requirements, 
and cause the necessary corrections to 
be made in the control circuits. This 
normally involves a servomechanism, 
which has the following three basic 
components: 

1. An error detecting device in 
which a quantity related to output is 
compared to a standard and any exist- 
ing error used as, or converted to, a 
signal. 

2. An amplifier permitting a low 
power error signal to regulate much 
greater control power. 

3. An error correcting mechanism 
which translates the output of the am- 
plifier into mechanical energy so that 
the regulated quantity is changed to 
match the reference quantity. 


KE; 


Power input 


/ 
= Ep ig Power input= Eglo 


Fig. 48—A field contriiled generator or motor is an amplifier 
which may be cascaded with one or more stages of pre- 
amplification, allowing control by low power signals 


In Fig. 49, for example, to the out- 
put shaft of a mechanical speed re- 
ducer a small tachometer generator is 
coupled. Generated voltage, propor- 
tional to speed, is in series opposition 
with a reference voltage. Any differ- 
ence between the two becomes the in- 
put signal of the amplifier. This 
modifies the control power in propor- 
tion so that the output causes the servo- 
motor to rotate, readjusting the control 
screw of the transmission until the 
tachometer generator output matches 
the reference voltage. Obviously, any 
change in reference voltage also causes 
an error signal and a corresponding 
change of speed, so that systems for 
holding speed constant or for follow- 
ing a pattern determined by reference 
voltage changes are similar. 

This is basically the system used 
with most mechanical transmissions, 
rheostat controls, and water rheostats 
where automatic regulation or control 
is used. Note that the tachometer ab- 
sorbs output power (represented by a 
speed change) in creating the error 
signal, the power change being in pro- 
portion to the disturbance causing the 
error. The function of the amplifier 
is to permit the error signal power to 
be small so that speed departure from 
the desired value may also be small. 

Were the tachometer generator 
mounted on the motor shaft of Fig. 
48, a reference voltage provided, and 
the error signal applied to the control 
grid, the motor itself becomes the 
error correcting device as well as part 
of the amplifying system. 


Error Detecting Devices 


In all cases, the servomechanism 
control forms a closed loop, Fig. 49, 
which is completed poate the error 
detecting device. Commonly, basic 
components for holding speed constant 
in spite of load changes are a tachom- 
eter generator, either a-c or d-c, and a 
reference voltage supplied from a reg- 
ulated source. However, many com- 
binations are possible. 
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In sectional drives, for example, the 
tachometer on a manually controlled 
lead motor may serve as the reference 
for follower motor tachometers so 
that speed of all sections follows that 
of the master or lead motor. Output 
of individual motors may be modified 
by variable field resistance so that 
oer relation to others may be 

nged. Or the tachometer may be 
mounted on an entirely separate driven 
shaft so that output speed of the ad- 
justable drive follows its variations. 

The error detecting device may take 
many other forms, however. The 
dancer roll type was illustrated in Fig. 
38. The tension in the cloth is bal- 
anced against the weight of the roll, 
and unbalance causes a change of posi- 
tion translated into an clectrical signal 
in the field rheostat. Another form 
more suitable for paper mills employs 
a roller riding on the paper web. 
Changes in tension cause the roller to 
move up or down slightly, varying an 
air gap in a magnetic circuit and there- 
by varying the output signal which 
may be compared to a reference. 

Other types include liquid level, 
and pressure gages, flowmeters, ex- 
cess air meters and the like. In short, 
it is possible to use almost any quanti- 
ty for regulating speed that can be 
converted to an electrical signal. 


VACUUM TUDE AMPLIFIERS 

Vacuum tubes should not be con- 
fused with thyratrons, or grid con- 
trolled mercury or gas-filled tubes 
treated later. The vacuum types have 
no ionizable gas, conduction is entire- 
ly by electrons emitted by the cathode. 
The high voltage drop across the tube 
has the characteristics of a pure re- 
sistance of relatively high value, but 
the power consumed is liberated as 
electrons strike the plate. Consequent- 
ly they are generally limited to rela- 
tively low power levels and used as 
preamplifiers for other types. 

A pentode tube circuit is shown in 
Fig. 50. Of the three grids, only one, 
the control grid, is designed to be 
sensitive to small voltage changes. 
Tube characteristics are usually given 
as a family of curves, each represent- 
ing variation of plate current with 
plate voltage for a given control grid 
voltage. 

Neglecting the supply resistance, total 
circuit resistance is the variable value 
of the tube, determined by control 
grid potential, plus the load resistance. 
Actual plate voltage is the difference 
between E and the drop in the load 
resistor, and follows the dot-dash line 
in the graph. Thus, if grid potential 
is varied between—2 and —4 v, the 
current changes by 2 ma and plate 
voltage, as well as load resistance drop, 
by 60 volts. Voltage amplification for 


the circuit is therefore 60/2 or 30, 
and power amplification is the ratio 
of the power changes in load and grid 
or input resistances, or about 200. 

Note that the grid signal may con- 
sist of two voltages in series and that 
variations in either or both will be am- 
plified and combined. Thus speed 
changes may be initiated from more 
than one source if desired. 

The control grid draws considerable 
current when it becomes itive, and 
for good power amplification must 
be operated at a negative value. If the 
input signal cannot be made suffici- 


. ently negative, a bias voltage must be 


supplied. One method uses a separate 
source, Fig. 50; another uses a resistor 
in the cathode circuit, Fig. 51. In the 
latter case, the RI drop and therefore 
the bias varies with y te current and 
tends to follow the control grid volt- 
age and neutralize its effect, which re- 
duces voltage amplification. 

If the load resistor were omitted 
from Fig. 51, and the cathode resistor 
used as the load instead, a type of am- 
plifier called the cathode follower is 
obtained. Voltage change across the 
resistor never excceds that on the con- 
trol grid, and the circuit is therefore 
used as a stable power, rather than 
voltage, amplifier. 

However, with the circuit as shown 
in Fig. 51, the capacitor is connected 
across the cathode resistance to filter 
or pass variations across the resistor 
and hold the bias voltage at the aver- 
age value so that the a-c amplification 
remains high. Similarly, if the —_ 
is d-c, sudden changes are amplified 
more than slow changes, and speed of 
response may be increased by creating 
temporary overvoltages in circuits con- 
trolled by the output. 

Note that the relative positions of 
load resistor and supply voltage have 
been reversed in Figs. 50 and 51. In 
Fig. 50, one side of the load may be 


at zero potential, but the supply for 
n 


each tube must be isolated. Fig. 
51, the supply may be common but the 
output must be isolated. However, a 
coupling capacitor, shown in the dot- 


Pentode circuit, 


characteristics I maximums 


current 
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25,000 1. 











“NA 
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ted circuit will pass an amplified a-c 
signal to the grounded input of the 
next stage, allowing a common supply 
for a-c amplifiers. 


THYRATRON CONVERTERS 


Unlike vacuum tubes, thyratrons 
contain an ionizable gas, either mer- 
cury vapor or an inert gas, which car- 
ries the current at a relatively low volt- 
age drop and low power loss. The 
grid acts only as a trigger to start con- 
duction, cannot regain control until 
conducton is interrupted by zero (or 
very low) anode mal They must 
therefore be used with alternating cur- 
rent and conduction is restarted each 
half cycle that the anode is positive. 

Each tube is a half wave rectifier, 
but can be combined in any standard 
rectifier circuit for any number of 
phases and for either half or full 
wave rectification. Fig. 52 is illustra- 
tive of a single phase, half wave cir- 
cuit. The anode transformer supplies 
the a-c power for each conducting half 
cycle. The rectifier across the load may 
be a dry plate type or another tube, 
and is sometimes used to maintain cur- 
rent flow in an inductive load during 
non-conducting periods by providing 
a “one way” short circuit path. 

Without a grid, the tubes can con- 
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Fig. 51—Grid signal may include fixed 
and one or more variable bias voltages. 
Capecitors poss a-c or transient signal 
components, filter or block d-c power 
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Fig. 50—Grid-plate characteristics of vacuum tubes vary with supply volts and 
load; may be derived from load resistance curve plotted on plate current-voltage 
curve. Load voltage is difference between supply volts and load resistance line 
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Fig. 52—Grid bias for thyratrons includes sine or peaked 
wave generator which shifts grid potential and breakd 
point on the a-c anode wave when the control signal changes 
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Fig. 54—I!n @ saturable reactor, a-c and d-c magnetizing 
fluxes combine to produce a “lopsided” core saturation 
which lowers impedance during alternate half cycles. Rec- 
tifer for a-c coil blocks demagnetizing reverse currents 
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grid volts 
Fig. 53—Modulation of d-c bias or a-c wave shifts firing 
point for thyratron. Inductive lood current is carried be- 
tween pulses by “free-wheeling” rectifier, Fig. 52, if used 
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Fig. 55—Wave analysis for reactor shows similarity with 
Fig. 53 except for load current whose shape depends on the 
resistance-reectence ratio of lood. Rectifier for self sat- 
uration, if used, reduces the control bias current needed 


duct whenever anode voltage exceeds 
a fairly low value. A negatively biased 
grid, however, holds back conduction. 
The value of bias necessary varies with 
anode voltage, Fig. 53, according to 
the dotted line. If the negative bias on 
the grid is reduced (made more posi- 
tive) to this value, the tube will start 
conducting at that instant and con- 
tinue until anode voltage (which lags 
supply voltage in an inductive circuit) 
drops to a near zero value. 

An a-c grid bias curve is shown in 
Fig. 53 displaced below the zero 
(cathode) voltage line by a superim- 
posed d-c bias. Conduction starts when 
this curve intersects the grid break- 
down curve and, for an inductive load, 
the current would follow an approxi- 
mate sine curve as shown. Both ampli- 
tude and duration would increase as 
the intersection, or firing point, is 
moved to the left as shown by the 
heavy dotted curve. Actual wave shape 
is determined by the inductance-re- 
sistance ratio and by the current al- 
ready flowing in the load, either be- 
cause of the shunt rectifier or because 
of contributions of other tubes in full 
wave Circuits. 

The firing point can be changed by 
shifting the phase of the a-c compo- 
nent or by raising or lowering it by 
changing the d-c component. The grid 
supply network, Fig. 52, has a phase 
shift circuit on the right of the grid 
transformer; the potentiometer con- 
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trols both phase and magnitude of the 
a-c component. Parallcled with it on 
the left is a d-c circuit from which an 
adjustable d-c bias is supplied. Modu- 
lating both is the d-c control bias 
which may be taken, for example, 
from a tachometer generator. 

Since the grid requires negligible 
amounts of power but can control 
relatively high currents, very high am- 
plification and sensitivity are possible. 
Speed of response is inherently with- 
in one-half cycle, but is practically lim- 
ited by characteristics oF the load and 
control circuits. Voltage regulation, 
or change of output voltage with load, 
depends primarily on regulation of the 
anode transformer which can be easily 
corrected, along with armature RI 
drop and other sources of speed regu- 
lation, by feedback to the grid. 

Circuits for supplying motor and 
eddy current fields and variable volt- 
age armature current are basically sim- 
ilar. Power required usually deter- 
mines the number of tubes (half or 
full wave) and number of phases. For 
still higher power, tubes may be par- 
alleled or ignitrons may be used. 


MAGNETIC AMPLIFIERS 


If an ordinary iron ore reactor is 
connected in series with a load in an 
a-c circuit, rated voltage will cause the 
flux to vary within limits very near to 
the capacity of the core. The changing 
flux induces a counter emf that op- 


poses applied voltage and limits the 
current. However, magnetizing cur- 
rent can be low and still produce the 
required flux because of the core per- 
meability. 

If the core cross section is reduced 
by say half, however, increasing flux 
will saturate the core before the re- 
quired change is completed. After 
saturation, potas is low, and 
current will rise rapidly as in an air 
core reactor until increased load volt- 
age plus reduced counter emf equals 
instantancous impressed voltage. Each 
half cycle will have a similar momen- 
tary surge of load current. 


Contro/ current 


Fig. 56—The magnetic amplifier control 
curve shows characteristics, amplifica- 
tion factor. Higher factors are common 
but reduce response speed and stability 
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A similar effect can be produced on 
alternate half cycles (without remov- 
ing iron) by adding a d-c flux. For 
the polarity on which the increasing 
flux adds to the steady d-c flux, satura- 
tion is reached before the change is 
complete and the current surge oc- 
curs. On the other polarity, the flux 
change will not be great enough to 
overcome the d-c component and ex- 
ceed core capacity, so counter emf and 
impedance remain high, limiting cur- 
rent. This is illustrated by considering 
- the top reactor assembly, Fig. 54, 
and the curves, Fig. 55, for normal 
conditions (without the rectifier for 
self saturation). Current and ampere 
turns, NI, are proportional, and flux 
is nearly proportional to both within 
the core saturation limits. 

Note that without the rectifier in 
the a-c coil lead, the a-c ampere-turns 
wave is forced below its normal axis 
by the flux change required to counter- 
act the negative half cycle of the volt- 
age wave, and the d-c bias ampere- 
turns which produce the d-c flux are 
substantially equal to the displacement 
of the axis. By adding the rectifier for 
self saturation, however, the negative 
half cycles of voltage and current are 
blocked, and the bias ampere turns 
are approximately equal to the lowest 
point on the a-c NI wave. During the 
negative voltage half cycles, core flux 
can return to this level, but induces 
high voltages in the d-c, as well as the 
a-c, coil. 

The reactor sections are usually con- 
nected in parallel as in Fig. 54. This 
not only allows negative half cycles 
of current flow, but neutralizes volt- 
ages induced in properly connected d-c 
coils. Note that the legs carrying the 
d-c coils might be made common, 
forming the older, still popular form 
of saturating reactor. 

Without the rectifier for self-satu- 
ration, d-c bias ampere turns need be 
only approximately equal to the nor- 
mal a-c magnetizing component, and 
may be considerably less with the rec- 
tifier. Changing the bias in either case 
advances or retards the point at which 
the ampere-turn wave crosses the satu- 
ration limit and therefore controls 
length and amplitude (and average 
value) of the load current wave which 
is, of course, many times greater than 
the magnetizing and bias currents. 

Since the d-c bias flux may be sup- 
plied from more than one coil, two or 
more isolated circuits may be used to 
control output. Amplifiers are also 
often cascaded, with small units sup- 
plying control bias for larger units, 
which in turn may control a generator, 
motor or eddy current clutch field. 
Many different core and coil arrange- 
ments are used. Polyphase as well as 
single phase circuits are employed. 


ROTATING AMPLIFIERS 


Generators and motors under field 
control were shown to be amplifiers 
with a moderately high amplification 
factor. For practical purposes, those 
units were always separately excited. 
The term, rotating amplifiers, usually 
refers to self excited generators oper- 
ating on the unstable portion of their 
saturation curve and having additional 
fields for control. 

The self excited field may be a 
series or shunt winding, or may result 
from armature reaction by virtue of 
special machine design. The auxiliary 
or control fields may be similar to 
either shunt or series fields depending 
on the purpose and source mn yee 
tion, but normally are like the stand- 
ard shunt windings. 

One of the auxiliary windings, 
usually called the pattern field, may be 
connected to a constant voltage sup- 
ply. Polarity is such that its flux adds 
to that of the self-excited winding. The 
other auxiliary field may be connected 
to a circuit whose output is propor- 
tional to the regulated quantity, and 
with field polarity opposing the others. 

The saturation curve for the self- 
excited field is shown as OS, Fig. 58. 
In order that the voltage may build up 
with the other ficlds deenergized, the 
load resistance curve would have to 
have less slope; no build up would oc- 
cur with a load curve such as OR. 
However, with the pattern field ener- 
gized, voltage docs build up and 
causes the regulated quantity to in- 
crease so that the opposing auxiliary, 
or control field, increases and tends to 
neutralize the pattern winding. 

With pattern field current proper- 
ly adjusted, a difference, OA, in their 
ampere turns wil] shift the generator 
characteristic to the left and the volt- 
age will stabilize at the intersection of 
OR and OS’. Thus the setting on the 
pattern field rheostat determines value 
of the regulated quantity. Any change 
in the control field causes a corre- 


sponding variation in generator volt- 
age and current which tends to main- 
tain itself, due to a like change in the 
self excited field, until control and 
sage fields are again equal. Similar- 
y, pattern field excitation may be 
varied to vary the regulated quantity 

In practice, a resistance in the - 
erator armature circuit is adjusted so 
that the load curve approaches or 
coincides with the saturation curve, 
and very little or no difference in pat- 
tern and control fields is necessary. 
This, — with the fact that self 
excited field supplies all change in ex- 
citation needed to meet a disturbance, 
permits amptifications of several thou- 
sand times. 

Rotating amplifiers are quite simi- 
lar in construction, maintenance and 
size to a standard generator of like 
rating. Although used in many appli- 
cations, _ are particularly favored 
as exciters for heavy motors and gen- 
erators because of the high capacity, 
simplicity and low maintenance. A 
number of fields may be used to su 
perimpose control from isolated 
sources and provide special functions 
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Fig. 58—Self excited field provides all 
flux change for properly matched load, 
small unbalance in differential fields 
starts the restoring action or corrects 
for unmetched curves as shown above 


Fig. 57—Rotating amplifiers force the generator voltage changes neces- 
sary to match the speeds of heavy rolling mill and coiler motors in a 
steel mill. All major equipment except the motors is in @ separate room 
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Adjustable Speed Drives. 


Variable pitch pulley transmissions 


Single V-belt 


Chain-belt 





2 to | up te 10 to | 


Z to | up te & tof 





Motor plus 27% belt slip 
Same 
Slight increase 


Motor plus belt slip 


Slight increase 








Constant hp or less 
, Equal to motor 
Yes 


May be used down to 
200 rpm without auxiliary 








Motor storter 
Add in motor circuit 


By motor switch 
No 
Depends on motor 
Depends on motor 


Motor starter Motor starter 
Add in motor circuit Add in motor circuit 
By motor switch By motor switch 
No No 


Depends on motor Depends on motor 
Depends on motor Depends ..» motor 





Add in motor circuit 
No 
No 
Depends on motor 








tte ie aw ade 
1 to hp sheaves 





2 to 3 without 
Separate pulleys, beits 
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... Approximate Characteristics for Comparison of the 


Differential transmissions 


Eddy current transmissions, 


Wound rotor motors, 


Brush shifting motors 











Mechanical Electrical clutch slip regulated secondary resistance control Single Phase Three Phase 
Definite upper and lower limits which Up to 10 to 1 (limits depend on 2 to | (4 to 1 fan duty) 3to! Up to 20 to 1 
may include O rpm for infinite ratio losses. Low speed contro! good) 

Same Same Not desirable for frequent use Not recommended Not rec ded Not ded 
Same Same 2 to 1 or more depending on use 2 to | 3to! Up to 20 to | 
Same Same 10 to | (17 to 1 at 3400 rpm) 4to! Same Same 

Same Same Limits depend on allowable losses See above Same Same 

Motor slip plus zero to small amount Very low. Depends on regulator Varies with speed setting Over 100% 10% 

Same Same Same 3 to 5% Same 5 to 10% 
Same Same Increases. Depends on regulator 100%, Same 15 to 30% 





Zero speed torque up to 3 x max speed T 
Good but with possible torque limitation 
Yes Yes 


Depends on differential design. Auxiliaries 
may extend or contract range 


Torque decreasing with speed 
Regulated 
No 


Below about '/; motor speed. 
Low speed motors often usec 


Cons‘ant torque 
Good at high, poor at low speed 
No 
Normal motor speed 


Constant torque 
Not recommended Good 
No No 
Normal motor speed 





Cam or handwheel D-c m-g set (field) 
Positioning motor Rheostat or amplifiers 


Clutch field current control 
Field amplifier potentiometer 


Drum or water rheostat 
Rheostat may be short distance 


Brush shifting lever 
Mechanical, etc., or servomotor 


Servomotor Adaptable to any Field amplifier Servomotor Servomotor 
field control method 
Slow Fast Foir Slow Slow 





By motor starter, or by speed contro! 
changed from zero speed setting 


Field control 


Motor storter and speed 
rheostat 


Motor starter and/or brush shift 


























By motor circuit control or by speed Add in motor circuit Add motor circuit control Brush shift Add motor 
control through zero speed setting circuit control 
Yes, if specified Yes Depends on motor By motor control switch Yes By motor switch 
Yes, if specified Yes No By motor control switch No No 
Depends on motor Depends on motor Depends on motor Possible —- Yes 
Depends on motor Yes By separate unit Special —_ Special 
Yes Yes Yes Available Brush shift Available 
Yes Yes Yes Special Brush shift Available 
Depends on design Possible Yes Special Motor stalls Special 
Depends on motor Depends on motor No No No No 
Depends on motor Depends on motor Depends on motor A-c A-<c A-c 
Up to several hundred horsepower 75 hp with motor, Up to 22,500 hp Up to 3 hp 2 to 75 hp (avail-) 
Up to 5 hp 12,000 hp without able to 200 hp) 
2 to 4 with motor 5 with motor 2 with motor ' plus 1 plus '~ 
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the 


Common 


Adjustable speed d-c motor, 
constant voltage supply 


Types 


M-q@ sets and d-c motors 
simple control, both fields 


Packaged m-g set and d-c motors, 
field contro! compensation 


Amplifying rectifiers and 
d-c motors 




















Up to about 5 to | (8 to | or Up to 50 to | 50 to | or more 50 to | or more 
more special) 
Same About 6 to 1 About 4 to ! About 4 to | 
sme About 12 to 1 About !2 to ! About 12 to | 
Sarre Increased Greatly increased Greatly increased 
Same Increased Little change Little change 
10 to 20% 10% y to 2% ( ‘2% with feedback) 2 to 8% (2% with feedback) 
79 to 30% 10 to 20% Same May be fiat at any one speed 
10 to 20% Varies Same May be flat at any one speed 





Constant horsepower 
Foir 
No 


Depends on safe top speed and 
low (bese) speed of motor 





Censtant torque or combiration 
4 
Fair 
No 


Sapents on application. Usually 
below motor base speed 





Constant torque or combinction 
Excellent 
No 


5 ds on appli 
below motor base speed 





Usually 


Constant torque or combination 
Good 
No 


Depends on application. Usually 
below motor base speed 





Field rheostat 
Amplifiers, mechanical, etc 
Amplifiers 


Fast 





Generator and/or motor fields 
See next column 


See next column 


See next column 


Amplifier bias controls 
Same 


Same or with auxiliary amplifiers 


Excellent 


Bias potentiometer 
Same 


Same or with auxiliary amplifiers 


Excellent 





Motor starter 


Armature and/or field switch 





Generator field of d-c motor 
er 


Usually generator field control 


Usually included in generator 
field control circuits 


Usvolly included in amplifier 
control circuits 






































Same Same 
(interlocked) 
By motor switch Optional or standard Optional! or standard Optional or standard 
Yes (with control) Usually Same Some 
Available Yes Same Same 
Available Available Same Same 
Special Available Optional or standard Optional or standard 
Special Usually Same Same 
Special Special Usually Usually 
Within about 30% Within about 20% Yes No 
D-c Depends on m-g set motor Depends on m-g set motor A-c 
Up to 5000 hp Packaged units to 60 hp, similar % to 300 hp. Up to 5000 hp Up to 75 hp. Up to 5000 hp 
drives to 5000 hp by similar system by similar system 
| plus Same as d-c motor Same as d-c motor Same as d-c motor 
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.. Fold Out for Selection Chart 


Report begins on page 69 


Bibliography of Manufacturers’ Literature 





AVAILABILITY OF LITERATURE 


The bibliography lists most of the 
manufacturers’ literature contributed 
as one of the major sources of infor- 
mation for this survey on adjustable 
speed drives. It is presented here 
for the benefit of those interested in 
more detailed information on spe- 
cific types. 

The number in parenthesis at the 
end of the title of each item identi- 
fies the manufacturer in the list of 
acknowledgments on the next page. 

Note that some items listed are 
reprints, data sheets and the like 
which may not be immediately avail- 
able for general distribution. When 
requesting literature, please state 
specific interests so that alternate 
material may be supplied when nec- 
essary. 

Literature may be requested di- 
rectly from the manufacturer—or the 
key number (700 series) at the start 
of each item may be listed on the 
reader service card on page 147. 











MECHANICAL TRANSMISSIONS 
WITHOUT MOTORS 


700—Variable Speed Transmission, 
Cat. T-497 (2)—Descriptive material 
and application data for 600 to 326 
rpm units. 62 pages. 


701—Vari-speed Motor Pulley, Cat. 
No. V-498 (2)—Descriptive material 
and application data for small integral 
horsepower sizes. 27 pages. 


702—Vari-Pitch Texrope Sheaves, No. 
20B6082-B (1)—Describes operation 
and application. 15 pages. 

703—Vari-Pitch Speed Changers, No. 


2087709 (1)—Application data for 
complete transmissions. 4 pages. 


704—Vari-Pitch Speed Changers, No. 
20B6013-C (1)—Descriptive material 
and application data for complete 
transmissions. 11 pages 


705—P. I. V. Variable Speed Drives, 
Book No. 2274 (15)—Descriptive, en- 
gineering and application data. In- 
cludes automatic control. 88 pages. 


MECHANICAL TRANSMISSIONS 
WITH MOTORS 
706—Vari-Speed Motodrive, Cat. No. 
M-499-1 (2)—Descriptive material 

and application data. 40 pages. 
707—P. I. V. Variable Speed Drives, 
Book No. 2274 (15)—Descriptive, en- 
gineering and application data. In- 
cludes automatic control methods. 88 
pages. 

~708—Electric Power Drives (4)—De- 
scribes available equipment and con- 


trol. 19 pages. Engineering, applica- 
tion and price data on separate sheets 
709—12 Production Advantages (4)— 
4 pages. 

710—Varidrive Motors (7)—Describes 
operation, advantages. 15 pages 
711—Variable Speed Industrial Appli- 
cation, F1538 (7)—Illustrations and 
description. 48 pages. 

712—Varidrive Motors, Cat. Section 
300 (7)—Prices and specifications. 48 
pages. 
713—Biggest 
Speed 
pages. 
714—For Changing Speeds (7)—Illus 
trates applications. 8 pages 


Bargain 
(7)—Describes 


in Variable 
operation. 4 


DIFFERENTIAL TRANSMISSIONS 


715—Variable Speed Drive, Bul. 517 
(9)—Operation, specifications and rat- 
ings of friction roller type of differ- 
ential transmission. 8 pages. 


716—E. D. Variable Speed Drives, 
Bul. 120 (6)—Descriptive and rating 
data on electrical differential drives 
6 pages. 


717—Variable Speed Transmissions, 
Bul. 130 (6)—Ratings and description 
of differential with variable pitch pul- 
ley control. 6 pages 


718—MD Draw Transmission (6)— 
Narrow range (5% or less above or 
below base speed) transmission for 
controlling draw. 2 pages. 


719—Differential Type Variable Speed 
Drives (6)—Reprint discussing differ 
entials in adjustable speed drives. 4 
pages 


EDDY CURRENT TRANSMISSIONS 


720—Adjustable-Speed Magnetic Drive 
for Centrifugal Pumps (20)—Descrip- 
tive of drive and pump units. 4 pag; 


721—Magnetic Drives for Paper Mills 
(20)—Reprint describing construction, 
control and application. 6 pages 


722—Water-Cooled Electromagnetic 
Eddy Current Couplings (5)—Ratings, 
engineering information, characteris 
tics, specifications and description. 15 
pages. 


723—Electronic Controls for Eddy 
Current Couplings and Brakes (5) 
—Gives normal and special control cir- 
cuits and describes operation. 13 pages. 


724—Eddy Current Power Devices 
(5)—Paper describing various types 
and giving fundamental theory, oper- 
ation and application. 19 pages 


725—Adjusto-Speed Alternating Cur- 
rent Variable Speed Drive, Bul. 611-D 
(17)—Basic theory, control circuits, 
characteristic curves and description 
with suggested applications. 18 pages 


726—Precision Speed Control With 
the Adjustable Speed Magnetic Drive 
(20)—Equipment, operation and ap- 
plications, including circuits and fun- 
damental theory of magnetic amplifier 
control for eddy current clutches. 
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ADJUSTABLE AND/OR VARYING 
SPEED A-C MOTORS 


728—Characteristics of Adjustable 
Varying-Speed Motors (18)—Gives 
operation and control characteristics 
of single phase, brush shifting motors 
7 pages 

729—A-C Single Phase Repulsion Mo- 
tors, Bul. B302 (18)—Describes ad 
vantages, application and control of 
single phase, brush shifting motors 
2 pages 

730—Adjustable Speed ACA Motors, 
GEA-4883A (10)—Operation, applica- 
tion, characteristics and specifications 
of three phase, shunt type, brush shift 
ing motors. 7 pages 


731—Wound Rotor Motor Control, 
Sales News (pages 40-47) (1)—De- 
scribes characteristics and circuits for 
starting and speed control 


732—Liquid Rheostat, Sheet No. 14S 
7544 (1)—Construction, application 
and characteristics. 2 pages. 
733—Motor and Control Selection 
Guide (11)—General description and 
selection guide for most a-c motors 
including wound rotor. 8 pages 


M-G SETS (UNCOMPENSATED) 
AND D-C MOTORS 


734—Speed Variator, Bul. GEA-5335 
(10)—Describes operation, application, 
auxiliary functions and specifications 
9 pages. 


735—Packaged Speed Variator, Bul. 
GEA-5564 (10)—Description and spec 


ifications. 2 pages 


730—Adjustable Speed Motor System 
(16)—Several sheets giving descrip- 
tion, applications and specifications of 
small (to 3 hp) m-g set and motor 
units 


737—Simplified Adjustable Speed 
Drive (16)—Reprint describing a small 
m-g set and motor unit. 1 page 


738—Equipment for Textile Finishing 
(11)—General description of equip 
ment and application. 32 pages 


739—Totally Enclosed Adjustable 
Speed D-C Motors, Bul. GEC-295B 
(10)—Operating characteristics, 
ratings and specifications. 2 pages 


740—Adjustable Speed Characteristics 
of D-C Motors (11)—Reprint giving 
basic characteristics and applications 
5 pages 

741—Mill Motors and Control Equip- 
ment (11)—General features and ap 
plications. 16 pages 


742—Many Factors Govern Range 
Drive Selection (13)—Reprint discuss- 
ing operation, circuits, advantages and 
applications of field control and ad- 
justable voltage equipment. 6 pages 
743—D-C Control Bulletins (13)— 
Several bulletins each describing and 
giving specifications for manual start 
ers and regulators, drum _ controls, 
magnetic reduced voltage control, 
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graphic arts starting speed regulators, 
textile range drive controllers, crane 
controllers and electronic controls. 


744—Selecting Drive Motors for Fly- 

Shears (11)—Reprint discussing 
characteristics such as reversing, in- 
ertia and power that affect this appli- 
cation. 4 pages. 


745—Finishing Machinery Drives (11) 
—Reprint discussing the application 
and advantages of adjustable voltage 
drives. 4 pages. 


ay “nan Finishing Methods Help 

Keep Cotton King, Powerfax, Winter 
1951 (21)—Describes a typical instal- 
lation of cotton finishing equipment, 
with specifications for drives for each 
application 


AMPLIFIER CONTROLLED M-G SETS 


747—Equipment for Textile Finishing 
(11)—General description of equip- 
ment and application. 32 pages. 


748—Rototrol in the Steel Industry 
(11)—Circuits, rotating amplifier the- 
ory and operation, and applications. 
23 pages. 


749—Multi-motor Slasher Drives (11) 
—General description of equipment 
and application. 7 pages. 


750—Analysis of an Adjustable Speed 
Drive Incorporating Magnetic Ampli- 
fier Control (17)—Paper giving cir- 
cuits, theory of operation and charac- 
teristics. 15 pages. 


751—An Adjustable Speed Drive With 
Magnetic Amplifier Control, Bul. 1100- 
B (17)—Describes basic circuits and 
theory as well as standard and op- 
tional functions. 6 pages. 


752—Load Analysis as a Basis for 
Selection of Motor and Drive (8)— 
Reprint comparing electronic with 
other types of control for various load 
characteristics. 10 pages. 


753—Electronic Speed Variator, GEA- 
5336 (10)—Describes operation, appli- 
cations, auxiliary functions, and spec- 
ifications. 7 pages. 

754—Speed Variator, a Flexible Tool 
for Industrial Applications (10)—Re- 
print describing construction, applica- 
tions and selection. 8 pages. 


755—Electronic Speed Variator, Bul. 
GEA-5562 (10)—Description and spec- 
ifications. 2 pages. 


756—The Most Effective Method of 
Power Transmission (3)—Description, 
applications, characteristics and spec- 
ifications. 6 pages. 


757—The Smaller V-S Drive (3)— 
Operation, circuit, applications and 
specifications. 4% to 3 hp electronic 
4 pages. 


758—V-S Drives for Planers (3)— 
General description, operation and 
specifications. 7 pages. 


759—Selective Speed Drives, Bul. 11- 
7 (14)—Several sheets giving specifi- 
cations, operation, circuits and appli 
cations for adjustable speed drives. 


760—Drives for Paper Finishing and 
Converting Machinery (11)—General 
description of equipment and applica 
tions. 15 pages 

761—Magnetic Amplifier Regulators 
for Steel Mills (11)—Reprint on fun- 
damentals, circuits and characteristics 
including response. 5 pages. 
762—Motor Control—Rotating, Elec- 
tronic and Magnetic (11)—Discusses 
characteristics required and summa- 
rizes various types of control. 4 pages 


AMPLIFYING D-C RECTIFIERS 


763—Thy-Mo-Trol Adjustable-Speed 
Drives, GEA-5337 (10)—Describes 
equipment, application, fundamentals, 


and specifications. 20 pages 


764—Type Hi Thy-Mo-Trol Drive, 
GEA-5179B (10)—Describes equip- 
ment and specifications for small units 
up to % hp. 4 pages 


765—Servotron Drives, Bul. 850 (17) 
—Fundamentals, description of equip- 
ment, basic circuits and auxiliary func- 
tions. 6 pages. 


766—Drives for Paper Finishing and 
Converting Machinery (11)—General 
description of equipment and applica 
tions including section on amplifying 
rectifiers. 15 pages. 


767—Mot-O-Trol Packaged Drives, 
Folder B-4112 (11)—Equipment, ap 
plications and advantages. 





. Allis-Chalmers Mfg. Co. 
Reeves Pulley Co. 


Sterling Electric Motors, Inc. 
Dynamatic Corp. 

Speed Control Corp. 

U. S. Electrical Motors, Inc. 
Howell Electric Motors Co. 
Graham Transmissions, Inc. 


. General Electric Co. 
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CONTROLS, MISCELLANEOUS 
768—Adjustable Speed, GEA-5334 (10) 


—General bulletin describing and com 
paring drives made by this manufac 
turer. Includes general specifications 


769—Rototrol in the Steel Industry 
(11)—Fundamental theory, control 
and circuits for rotating amplifiers in 
various applications. 23 pages 


770—Accessory Controls (3)—Two- 
page bulletins, each describing one of 
the following for packaged m-g drives: 
VSC program control; VSX rectifier; 


VSR regulator (speed, voltage and 
tension); VSS short stroke dancer 
roll; VSA regulator (tension); VSP 


photo-electric camber (edge) control 


771—Power Supplies for Adjustable 
Speed Drives (11)—Paper describing 
basic requirements and including a 
very extensive bibliography of books 
and articles 


772—Magnetic Amplifier—A Versatile 
Tool (11)—Paper on fundamentals and 
theory 


773—Operating Characteristics of 
Driving Elements in Regulated Sys- 
tems (11)—Paper discussing charac 
teristics of various types of electrical 
transmissions. 33 pages 


774—Paper Tensiometer Gives Closer 
Control (10)—Press release describing 
equipment and sample application 


775—Automatic Production Control 
(2)— Describes mechanical, hydraulic 
and electrical regulators for mechani 
cal transmissions. 13 pages 


776—Varitrol, Section 303, pages 27- 
30 (7)—Descriptive of electronic po 
sitioning control for mechanical trans 
missions. 4 pages. 


777—Electronic Servomechanism, 
Sheet No. H-26 (19)—Describes elec 
tronically controlled positioning motor 
1 page 

778—Designing Stability Into a Pack- 
aged Servomechanism (19)—Discusses 
operation and application. A reprint 
7 pages 

779—Packaged Servomechanism (19)— 
General fundamentals, operation and 
application. A reprint. 7 pages 
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ANALYZATION OF VERTICAL 
TURBINE WATER PUMPS 


General factors for supplementing the practical experience of 
those men responsible for Engineered Plant Services are intelligent- 
ly discussed. Preliminary planning, application and operation 
are stressed so as to obtain the most efficient pumping systern 


R. H. BIRD, Designer, 


Peerless Pump Div., Food Machinery and Chemical Corp. 


B EFORE drilling a well, the prob- 

able characteristics should be 
obtained from available data on near- 
by wells. Careful attention should be 
given to such factors as depth, diam- 
eter, screen size, sand production and 
the general perviousness or stability 
of the strata, which might contribute 
to the collapsing of the well if pro- 
duction were excessive. 

Consideration should be given to 
the chemical quality of the water 
such as the pH value and presence of 
carbon dioxide gas, which is somewhat 
a measure of corrosion and dictates 
Saree materials for the pump. Fur- 
ther, the presence of iron or surface 
contamination of the water effects the 
potability and usefulness unless there 
is some chemical treatment prior to 
use. 

When well perforations are above 
pump bowls, there will be objection- 
able air entrainment, and false water 
level datum will be registered includ- 


[| Norma! quantity +400 % |is «| 





Fig. 1—Well production characteristics are important, 
end accurate data will aid in selecting proper pump 


ing the velocity head and friction 
losses around the pump bowls. 

Well production characteristics are 
as important as those of the pump, and 
sufficient test data should be taken to 
define the various pumping levels 
from the static through the normal 
range and into the “breakdown” 
region. These data plotted as a graph, 
Fig 1, will greatly aid in the efficient 
performance of the pumping system. 
A good well is costly and demands 
proper use to avoid over-pumping, 
which may result in sanding or col- 
lapsing. 

For supply sources such as rivers 
and lakes, there is small change in the 
pumping levels but the sump be- 
comes an important component which 
should be designed on the basis of 
scale model tests. The use of a screen 
or trash rack is sometimes required 
and allowance must be made for peri- 
odic cleaning. 

Choice of the pumping unit is im- 


portant in several aspects and utiliza- 
tion should be made of engineering 
resources and experience of a reliable 
and well-established manufacturer. 

Pump performance characteristics 
must be carefully fitted into the total 
ap ay requirements, which vary wide- 
y in applications for industry. The 
steep head-capacity curve may be 
quite suitable for use with fluctuating 
well levels, but the system-head of a 
processing plant may require the flat 
type of curve for which the pressure 
would not be excessive when valves 
are closed. 

Usually, the bowl diameter has been 
determined by the manufacturer for 
the nominal well size with proper re- 
spect to sufficient clearance to allow 
free entry. In extreme cases it may 
be advisable to choose the next lower 
nominal size, which is indicated by 
deformities in the well or because some 
of the inflow is above the bowls. There 
may be a further limitation due to the 
restrictive production of the well sug- 
gesting a lower capacity pump. Initial 
cost and efficiency of two pump sizes 
should be compared over the amortiza- 
tion period in terms of power cost. 

The graph, Fig. 3, shows the usual 
pump performance in terms of capac- 
ity. Choice of the normal pump quan- 
tity (100 per cent) should be made 
with respect to the normal well quan- 
tity, which is about 15 per cent below 
the beginning of the “breakdown” 
region. Having the maximum horse- 
power of the pump near the normal 
quantity is desirable. In the case of 
high capacity pumps where the shut- 
off horsepower is higher than at nor- 
mal quantity, the engine or motor 
must sufficiently oversize or pro- 
tected by devices to stop the pump or 
by-pass the flow. 
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Fig. 2—Water from rivers and lakes should be screened of trash. 
Each pump should have a separate and specially designed sump 
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Since pump head or pressure is 
usually more directly indicated by 
gages, having the efficiency of the 
pump and total system plotted against 

d instead of the usual coordinate 
of capacity is sometimes more useful 
to the plant operator. In this way the 
effects of wear and corrosion, as well 
as the loss of efficiency are more visual. 
Operating Costs 

As an example of operating costs 
in terms of changing plant pe Prcen 
assume an amortizing period of 5 yr 
(21,600 hr at 12 hr per day) a power 
cost of 11/, cents per kwh and a nomi- 
nal pump load of 100 bhp. With a 91 
per cent motor the plant required 
1,773,000 kwh at a cost of $26,600. 
If the plant efficiency lowers from 75 
to 74 per cent, the operating power 
cost would be increased $350 for this 
one point drop. Such an index could 
be employed in the proper multiples 
to decide the best point to make re- 
pairs or the replacement of obsolete 
equipment. 

For engine operation choosing a 
pump, which has nearly constant ef- 
ficiency at normal capacity for the ex- 
pected speed range, is advisable. Selec- 
tion of engine with adequate service 
factor for continuous duty is of ex- 
treme importance. 

To enable the plant operator to limit 


the range over which any one pump 
of a group should be allowed to run, 


the power quantity of kwh per 1000 
gal or the equivalent fuel consumption 
should be plotted for various capacity 
e~ and oe Fig. 3. 
me applications require the pum 

to be capable of anne rotation ithe 
out excessive speed. From studies on 
the transient behavior of pumps the 
runaway speed can be determined, and 
for the common pump type generally 
is not sufficiently high to damage 
either pump. or motor. 


Cavitation 


Consideration must be given to the 
cavitation characteristics if safe oper- 
ation is expected for restricted suction 
conditions. If the operating range of 
the plant could be narrowly controlled, 
it would be possible to choose the 
pump, which would run near the 
threshold of cavitation with maximum 
efficiency. As previously mentioned, 
wells, which have some or all of the 
perforations above the bowls are a dis- 
tinct handicap to a pump since the 
apparent water level is decreased by 
the velocity head and friction losses, 
all of which tend to aggravate suction 
conditions and induce cavitation. For 
unusual requirements due to volatile 
liquids, hot water or high lifts, the 
pump manufacturer should furnish the 
NPSH curve for the pumps. NPSH 


100 


NPSH, ft 


Kwh per 1000 ga/ 


Bhp 


Tota/ head, ft 


Efficiency, % 


Capacity, gom 


Fig. 3—Pump performance is usually plotted in terms of capacity. Selections made 
between 85 and 115 per cent of normal capacity give the best operating results 


is the net positive suction head (abso- 
lute) above the vapor pressure of the 
liquid pumped or is equal to the at- 
mospheric head less the vapor pres- 
sure plus or minus the suction head. 
The sign of addition or subtraction 
depends upon whether there is suction 
head like submergence or suction lift. 
The choice of mechanical features 
should be made from the basic con- 
siderations, which clearly show func- 
tional advantages or disadvantages. 
Fully enclosed types of impellers are 
well-known for general stability dur- 
ing extended wear, hydraulic balance, 
which is more favorable to thrust bear- 
ing, and for being insensitive to axial 
adjustment over the normal range. 
Semi-open impellers allow careful 
finishing of the passages but are quite 
dependent upon close running clear- 
ance at the mating surface to mini- 
mize circulation losses. Clearance is 
subject to fluctuation as the head 
changes over the range and necessitates 
adjustment for the maximum head 
with subsequent penalty of circulation 
loss for the minimum head. The by- 
passing of part of the normal capacity 
of the pump to lower the quantity of 
power does so at the expense of kwh 


per 1000 gal since the efficiency is 
correspondingly lowered as the circu- 
lation losses increase. 

Further feature of raising the semi- 
open impellers to develop a well dur- 
ing the standing phase and reseating 
after this or after normal sand wear 
is offset by the spiral type of erosion 
in the mating surface, which is not 
fully resurfaced by readjustment ex- 
cept at the expense of impeller port 
width. This loss of capacity registers 
in the increase in kwh per 1000 gal. 

In the choice of the pump column 
tw ral of construction 
should be considered. The enclosed 
line shaft with proper seals at the 
bowl connection can be lubricated with 
oil and supported in close fitted 
bronze or phenol-plastic bearings. 
This separation from sand and water, 
together with the protective oil film, 
adds to the life of the shaft and bear- 
ings. The open line shaft is usually 
supported in rubber bearings at which 
point the shaft may have a journal 
sleeve of special alloys that is intended 
for water lubrication and can handle 
suspended sand due to the fluted 
bearing construction and materials. 

Running clearances are much greater 
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than with bronze bearings so that the 
magnitude of vibration is somewhat 
higher. There is some question that 
the natural damping quality of rubber 
effectively suppresses the vibration due 
to general misalignment or to critical 
speed. Exposure to corrosion of the 

, which is usually low carbon 
steel, results in tuberculation and in- 
creasing shaft horsepower loss reflected 
in possible slightly higher cost of 
power (kwh per 1000 gal). 

Correct size of the column pipe 
should be determined by comparisons 
on the basis of initial cost and power 
cost Lge 1000 gal) due to the 
change in friction losses. 

Motive er is another important 
element of the system and deserves 
careful thought. The horizontal or 
vertical steam turbine can be installed 
where the range of head capacity dic- 
tates extremes of speed. The turbine 


and pump have similar torque charac- 
teristics and are effectively coupled. 
A typical graph of the horsepower ver- 


Rom 


Fig. 4—Horsepower output varies in 
proportion te driving member speed 


Rpm 


Fig. 5—Slow speed choracteristics of 
ges or diesel drives show flexibility 


sus rpm of a steam turbine is shown 
in Fig. 4. 

For less —_ range the gas or 
diesel engine has useful flexibility and 
both vertical and horizontal types are 
available. This type of drive requires 
a suitable clutch which can be supple- 
mented to advantage of hydraulic cou- 


plings or gears. 
Drive 


Probably the more common drive, 
which is more readily adaptable to 
full automatic control is the induction 
or syncronous motor. As with 
the other drives, the pump torque 
characteristics are easily adapted. Mo- 
tor efficiency in terms of output horse- 
power is broad and combines to ad- 
vantage with the turbine pump for 
extreme changes of head capacity even 
though the choice of speeds may be 
more restricted. Efficiency and power 
factor can be improved by the use of 
the synchronous motor, but there is 
a low limit of horsepower below which 
it is not economical. 

Delivery piping with the various 
fittings and ioe levices completes the 
load system and warrants thorough 
investigation. Dimensional data such 
as elevations, lengths and tentative 
diameters should be represented in 
suitable graphic form, which can be 
considered with such other factors as 
shock and friction losses and the af- 
fects of age or deposits on the total 
investment and operating expense. 
Thus, an oversize pipe system may be 
a saving when properly amortized. 

For most demands a net quantity 
(gallons or cubic feet) of water is the 
useful form and any added power to 
develop pressure velocity is intangible. 
For example, a plant that delivers large 
quantities at low levels and maintains 
simultaneously a small quantity at an 
extremely high elevation or pressure re- 


Mp output 


flects serious waste of power. An 
auxiliary plant for this small quantity 
would be preferred. 

Effective and safe operation of the 
total plant is due to suitable devices 
and controls. The well and pump 
should be protected and guided by 
floats or other level detectors. Lubri- 
cation controls should be provided for 
the shaft bearings and in the case of 
open line shaft type of column, the 
device should pre-lubricate during the 
starting, stopping and reversing phases. 
The anti-reverse ratchet can be utilized 
if no reversal can be permitted. 
Speed Control 

Speed controls are necessary for 
drives other than electric motors of 
the induction or synchronuus type and 
should be counted with suitable pres- 
sure devices for stabilizing the system. 
Overload protection is provided for 
the electric drive for such typical con- 
ditions as sand locking or interference 
due to sticks, stones or other obstruc- 
tions at the impeller. Whether any 
of these devices should be fully auto- 
matic or manual depends upon the 
size, location or use of the plant. 

Valuable supplements to the p- 
ing plant are recording devices for the 
flow, quantity and rate, discharge 
pressure and other levels and | ye 
measurements. These will aid the 
supervisor in decisions affecting the 
total plant. 

The total plant becomes a service- 
able unit when the components are 
combined to operate within the pre- 
scribed limits. The factors of quantity, 
pressure, power, time and materials 
are summarized for the economical 
range and safe operation, The use of 
the system beyond these limits will 
clearly show the waste of the power 
dollar (kwh per 1000 gpm) and the 
possible abuse of well, pump or drive. 


Full lood rpm 


Fig. 6 and 7—Motor efficiency, in terms of horsepower, is broad and combines ad- 
vantageously with pumps that operate over an extreme range of head capacities 
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Martin Century Farms Increases Capacity 


of Exchange Resins with New Caustic Chloride 


DEALKALIZATION SYSTEM 


EDWARD MAHER, Assistant Plant Foreman ARLY IN 1951 Martin Century 
Martin Century Farms, Inc. Farms, Inc., Lansdale, Pa., faced 


a severe pipe corrosion problem in the 
condensate return lines to the boiler. It 
was about this time that information 
was published on alkalinity removal 
by highly basic anion exchange resins 
regenerated with salt. The operators 
felt this might prove to be the answer, 
rather than using an acid system. 

In July, 1951 Martin Century Farms’ 
personnel conferred with their con- 
sulting engineers (A) who carefully 
studied the corrosion problem and ob- 
tained equipment recommendations 
from various manufacturers. They de- 
cided to install a dealkalization proc- 
ess using anion exchange resins regen- 
erated with salt as it was agreed this 
method had many advantages when 
compared to the usual acid system. 

In the first place, this exchange 
resin process immediately eliminated 
the possibility of introducing acid in- 
to the boiler. It also removed the nat- 
ural reluctance of operators to handle 
dangerous acids ak in addition, re- 
quired no expensive acid resistant 
equipment. Not only was the need for 
degasification equipment eliminated, 
but power cost was reduced because 
the line pressure was not broken. This 

This compact deatkalization system employs anion exchange resins. Salt equipment also required less space for 
and a specified amount of caustic sode are utilized for regeneration the installation of a two unit system. 
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However, the all important fact 
that only salt and a small amount of 
caustic soda are required in this es 
ticular method was considered the best 
feature of the dealkalization process. 
Here, too, cost was obviously a factor, 
as salt and caustic soda are less expen- 
sive than acids. Furthermore, at least 75 
per cent of the caustic added in the re- 
generant system is later reclaimed in 
the boiler, so that the anion exchange 
material acts almost like a caustic feed. 

One of the disadvantages of the 
original straight chloride dealkaliza- 
tion process was the low exchange ca- 
pacity of the resin bed, due to the for- 
mation of blanketing gases which pre- 
vent complete regeneration. However, 
the system selected included a recent- 
ly developed modification of the chlo- 
ride method which offered increased 
capacity, as well as improving the 
quality of the effluent. 


Effect of Sodium Hydroxide 


The manufacturers’ (B) research 
engineers had discovered that by rais- 
ing the pH value of the regenerant so- 
lution by adding a small controlled 
amount of sodium hydroxide, the ex- 
change resins were no longer blanket- 
ed with non-condensable gases. Fur- 
thermore, the anion exchange capacity 
of the resin in the absorption of the 
bicarbonate ion when regenerated with 
salt was one-half greater. 

Experience pone during the first 
few months of operating this unit that 
considerable improvement was made 
in alkalinity reduction by using a 
mixed. regenerant of salt and. caustic 
soda. The exchange capacity of the 
resin increased from 45 to 60 per cent 
and the leakage dropped from 15 to 
5 per cent. Free carbon dioxide is also 
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converted to bicarbonates and removed 
in the process, with the result that the 
pH of the effluent is increased from 
6.5 to approximately 9.5. 

The pH on a straight salt regenerat- 
ed anion exchange effluent decreases 
with a corresponding increase in car- 
bon dioxide during the run. However, 
in this type of regeneration there is no 
free carbon dioxide present now be- 
cause of the high pH. 

In February 1952 the operators at 
Martin Century Farms agreed to add 
a specified amount of caustic soda to 
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the salt during regeneration. Fig. 1 
shows the results of the new operation 
over the previous method in regard to 
alkalinity leakage and length of run, 
Fig. 2 illustrates the increase in anion 
exchange capacity, and Fig. 3 indicates 
the difference in pH values. At pres- 
ent the dual dealkalizer is functioning 
smoothly and is providing results that 
are exceeding anticipated performance 


(A)—W. H. & L. D. Betz 
(B)—Americon Water Softener Co. 
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Water from the washer and rinser, supplied through the 
city mains, is drained and piped te a collector tank. 
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Reclaimed water 


Labels are skimmed off while glass chips settle to the 
bottom of the tank. Water is drawn off through a foot 


FILTERED WASTE WATER AT RHEINGOLD 


HEINGOLD brewery, confronted 
with the ever-increasing water 
rates in Brooklyn, looked about to find 
ways and means to lower water con- 
sumption. One point of investigation 
was the bottling department that uti- 
lized considerable amounts of water. 
Originally, city water was supplied to 
the soaker, washer, filtration and pas- 
teurizer, and serving its purpose was 
flushed to the sewer, As there are 
seven bottling units in operation this 
was a costly procedure inasmuch as city 
water was 15c per 100 cu ft. 
Conclusion reached by Rheingold 
engineers was to reclaim the water from 
the washer, filter it and reuse it in the 
soaker and pasteurizer. This saving 
alone would be approximately $15,000 
each year, but this is only a portion of 
the yearly total bill of $136,000. 
Bottling processes in any brewery 
consist of (1) soaking labels from re- 
turned bottles, (2) washing and rins- 
ing, (3) filling, (4) capping and (5) 
pasteurization. Actually, the only step 
in this process that calls for pure water 
is the washer and rinse. The two other 
steps, where water is required, need 
not be pure, but must be free of all 
foreign matter. This is particularly 
true in the pasteurizer, as heated water 


104 


Rising water rates and a desire to reduce water consumption 


resulted in selection and installation of a filtering system in 


Rheingold's bottling department. Water, reclaimed from the wash- 


er and rinse tanks, is now utilized in the soaker and pasteurizer 


H. REES, Chief Engineer, Rheingold Brewery 


is discharged through small nozzles. 
Particles of any size would soon clog 
these small orifices. 

In analyzing the problem, it was de- 
cided to trap the water from the washer 
and rinse, send it through filters and 
pump it to the soaker tanks and heating 
units of the pasteurizer. 


Selection 


Filters to be selected would have to 
be capable of removing all paper and 
any small glass splinters that might be 
entrained. After careful study of pos- 
sible filters, a self-cleaning low pres- 
sure drop, stationary cylindrical cage 
type was selected. The filter element 
consists of a cylindrical cage, the 
outer surface of which is cut with 
a screw thread and wound with a round 


wire. Fluid enters the chamber or sump 
surrounding the filter cartridge and 
passes radially inward between the 
wires, depositing all solids on the wires 
too coarse to pass. From the interior 
of the cartridge the filtered fluid moves 
downward to the outlet connection. 

Backwash fluid is picked up from the 
outlet connection and is delivered by 
a small booster pump to a slowly ro- 
tating backwash nozzle, at a slightly 
higher pressure than exists outside the 
cartridge. As each section of the ele- 
ment thus encounters a momentary re- 
versal of flow, all solids are dislodged 
and the backwash fluid is returned to 
the system. Solids accumulated in the 
base are periodically drained. 

Floating sludge is simultaneously re- 
moved through a top blowdown. The 
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REDUCES COST 


blowdown of refuse in the filter 
automatically takes place every 30 min, 
for a duration of 30 sec. This proce- 
dure was adopted after periods of 15, 
20 and 25 min were tried. The 30 min 
blowdown does a good job and saves 
more water than the shorter blowdown 
period. 

To assist the filter, a settling tank 
was installed that contained a vertical 
baffle dividing the tank into two parts. 
Water from the washer and rinse was 
discharged directly to one side of this 
unit. 

Excess water from the inlet section 
spills over this baffle into the outlet 
section. This permits large quantities 
of paper along with some glass splinters 
to settle into the inlet section. Water 


is drawn from the outlet section through 
a foot screen and discharged to the fil- 
ter. Clear water is stored in five tanks, 
four of which are made of wood, while 
the other is fabricated of steel. The 
latter tank is installed in the basement 
of the bottling house and is filled by 
gravity flow from wooden tanks. 


Emergency Supply 

To insure ample water supply, the 
steel tank is connected to the city water 
main. In case of emergency, if the 
level in the tanks drops, city water is 
automatically discharged into the tank 
through an angle float valve. With the 
system in operation, the savings accu- 
mulated pay for the cost of the filter 
every two months. 























PRINCIPAL WATER RECLAIMING EQUIPMENT 


Filter Cuno Engineering Corp. Caustic pump 

Filter pump . Allis-Chaimers Mfg. Co. Pipe fittings 

Circulating pumps Fairbanks, Morse & Co. Angle float valve 
Automatic timing device Paragon Electric Co. Water pressure indicator 
Water primer Automatic Primer Co. Caustic 


Ingersoll-Rand Co. 

Walworth Co. inc 

Klipfel Valves, inc 

Manning, Maxwell & Moore, Inc 
Ockite Products, inc. 
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Solids content and corrosivity caused by the 
presence of carbon dioxide or oxygen are two 
fundamental factors that must be determined 
to establish accurately the purity of steam 


FIG I—ASME STEAM SAMPLING NOZZLE 
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NE PRIMARY OBJECTIVE of internal boiler water 

treatment is to assure steam of excellent purity, and 

checking solids content is a well recognized part of any 

boiler feedwater conditioning program. Solids content of 

steam is determined most frequently through conductivity 

serpents tests on condensed samples, and these tests may be inter- 

mittent or conductivity may be recorded-continuously. Anti- 

foam agents, particularly those of greater effectiveness 

developed in recent years, may be employed to advantage 
in insuring low solids concentration of the steam. 

A factor not so well recognized, however, and which 
should be considered as a part of steam purity, is the cor- 
rosivity of steam and condensate. Corrosive characteristics 
are imparted to steam by the presence of corrosive gases, 
usually carbon dioxide and oxygen. The damage that may 
de caused by the presence of these gases is quite appreciable. 
Consequently, no investigation of the subject of steam puri- 
ty is complete unless both corrosivity and solids content 
of the condensed sample are measured. 

Naturally, it is necessary to secure first a representative 
sample of the steam to be tested and then to condense the 
steam sample. Both the ASME and ASTM are cooperating 
in the study of steam sampling methods. Fig. 1 illustrates 
the steam sampling nozzle recommended in the ASME 
Power Test Code 19.11 (1940), while Fig. 2 shows the 
form of sampling nozzle presented as a tentative method 
by ASTM designation D1066-49T. The principal difference 
between these two methods is that in the 1940 ASME 
recommendations the nozzle is sized in accordance with the 








FIG 2—ASTM STEAM SAMPLING NOZZLE 











9— MEASURING CONDUCTIVITY OF CONDENSED: 
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Fig. 5—This alarm system is equipped 
FIG. d—ALARM SYSTEM FOR CONTINUOUS CHECK ON SOLIDS CARRYOVER with warning bells and signal lights 
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FIG 6—STRAUB DEGASSING CONDENSER 


size of the line to be sampled, and sam- 
pling ports are equally spaced along 
the nozzle. In ASTM D1066-49T, 
steam flow in the line to be sampled 
also is considered, and location and 
size of sampling ports are proportioned 
so that velocity entering the sampling 
nozzle is the same as velocity in the 
stream being sampled. In addition, 
each port withdraws a portion of the 
stream equivalent to the area of the 
portion of pipe in which it is located. 

After securing and condensing a rep- 
resentative steam sample, the con- 
densed steam then can be checked for 
solids content with a simple conduc- 
tivity bridge as illustrated in Fig. 3. 
Most conductivity instruments are cal- 
ibrated in micromhos specific conduct- 
ance. One micromho specific conduct- 
ance is equivalent to 1,000,000 ohms 
specific resistance. 

If appreciable ammonia or carbon 
dioxide is present in the steam, it is 
necessary to determine its concentra- 
tion and subtract the conductivity due 
to these gases in order to obtain con- 
ductivity due to the solids. After cor- 
rection for the gases present, solids 
content can be calculated from an 
average value of 0.55 ppm solids per 
micromho specific conductance. 

Frequently, a warning system is in- 
stalled which indicates when an in- 
crease in steam solids occurs. Fig. 4 
shows a simple system of this type 
that will provide an alarm whenever 
conductivity of the condensed steam 
sample exceeds a predetermined value. 
Conductivity of the flowing sample can 
also be obtained at any time by turning 
the dial on the conductivity bridge. 
Fig. 5 illustrates a plant installation 
with warning bells and signal lights. 


Where a detailed investigation is 
desired of the effect of a number of 
variables on the solids content of steam, 
more elaborate testing equipment is 
required. In such studies, it is usual 
to employ a Straub degassing con- 
denser, Fig. 6, in conjunction with a 
conductivity recorder. With equipment 
of this type, it is possible to secure a 
continuous record of steam solid vari- 
ations caused by changes in different 
factors such as load, water level and 
boiler water concentration. 

Where carbon dioxide and/or am- 
monia content is relatively high, a de- 
gassing condenser must be used so 
proper interpretation can be made of 
the conductivity values recorded. Am- 
monia, in particular, possesses quite 
a high conductivity. Fig. 7 illustrates 
the effect of changing a conductivity 
record from undegassed to degassed 
steam samples at a plant producing 
55,000 to 60,000 Ib of steam per hr 
where a high ammonia concentration 
of 10 ppm was present. Without de- 
gassing the sample, it would be very 
difficult to interpret the conductivity 
record particularly since ammonia in 
the steam will vary with load swings. 

Recording equipment of this na- 
ture is of ple, wre value in deter- 
mining the ability of antifoam agents 
to relieve a carryover condition or to 

rmit the maintenance of elevated 

iler water concentrations without 
carryover. Fig. 8 summarizes the results 
of a test where with steam study equip- 
ment of this nature the value of anti- 
foam agents in raising permissible 
boiler water solids was demonstrated. 

Carbon dioxide is the principal 
cause of steam and return line corro- 
sion. Usually, oxygen is not present in 
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FIG @—COMPARATIVE TEST RESULTS—STEAM PURITY 


the steam from a boiler since it is 
eliminated by a deaerating feedwater 
heater and the use of sodium sulfite 
as internal treatment. However, car- 
bon dioxide is evolved with the steam 
due to breakdown of bicarbonate and 
carbonate alkalinity in the boiler, and 
this source of carbon dioxide is not 
affected by mechanical deaeration. Ox- 
ygen can enter into the corrosion prob- 
lem where vacuum pumps are em- 
ployed and air is drawn into the return 
system or where water containing oxy- 
gen is introduced in the returns. 

While chemical tests can be made 
to determine the quantity of corrosive 
gases present in steam, the difficulty to 
be expected from corrosion of equip- 
ment may not be related directly to 
gas concentrations. It is possible, de- 
pending on the type of equipment in 
which steam is condensed, to develop 
high local concentrations of carbon 
dioxide at certain points. Then a cor- 
rosive condition is produced at these 
points of condensation, even with rel- 
atively low carbon dioxide concentra- 
tion in the steam from the boilers. 
Consequently, the corrosion resulting 
in any particular section of the plant 
steam and condensate system is not 
necessarily in direct proportion to the 
gas concentration leaving the boilers 

Experience has shown it is desirable 
to determine condensate corrosivity 
directly rather than attempting to make 
a prediction based on carbon dioxide 
content of the steam. This direct 
measurement of condensate corrosiv- 
ity can be made by using test speci- 
mens, exposed either in a condensate 
line or in a bypass arrangement. 

Two methods are in general use for 
corrosivity measurement in condensate 
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FIG 10—SPECIMENS PLACED IN BYRASS 


lines. One of these methods, the 
NDHA tester shown in Fig. 9, con- 
sists of a train of three helical wire 
coils mounted in a supporting frame. 
These coils are the test specimens, 
and they are cleaned and weighed be- 
fore exposure. After exposure, the 
coils are cleaned and reweighed, and 
corrosion rate is calculated. 

Another method for measuring cor- 
rosivity utilizes four test specimens ex- 
a in a bypass arrangement as il- 
ustrated in Fig. 10. The test speci- 
mens are of low carbon steel, each 
with a total area of three square inches. 
Prior to and after exposure, the test 
specimens are carefully cleaned and 
weighed. From the loss in weight and 
time of exposure, the average pene- 
tration in inches per year is calculated. 

Bypass arrangements should be in- 
stalled at those points in the system 
where it is known that corrosion is 
taking place or is likely to occur. Then 
specimens exposed to oxygen contam- 
ination will provide a measure of cor- 
rosivity that could not be predicted 
by testing steam leaving the boilers. 

In locating a test installation, it is 
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FIG 11—MORPHOLINE REQUIRED FOR pH ADJUSTMENT 


well to select a point where the speci- 
mens will be submerged continuously 
in a good flow of condensate. Four 
specimens are installed in the bypass 
at one time, two specimens being with- 
drawn after a specified test period 
while the other two are removed simul- 
taneously at a later date. 

Usual practice is to expose test speci- 
mens before and after the application 
of corrective measures to determine 
the effectiveness of the treatment. 
Later, after test locations have pro- 
duced consistent results and corrective 
treatment has reduced corrosivity of 
the condensate, it may be desirable to 
withdraw one specimen at a time over 
a period of months to determine de- 
crease in corrosion rate with time. 

Both neutralizing and filming 
amines are employed to overcome 
corrosivity caused by the presence of 
carbon dioxide in condensate systems. 
The neutralizing amines used are gen- 
erally cyclohexylamine, C,H,,NH, 
and morpholine, C,H,NO. When 
these amines are fed to a boiler they 
volatilize with the steam and, being 
alkaline in nature, combine with car- 
bon dioxide to neutralize its acidity. 
Usually feeding sufficient amine to 
raise the pH of the condensate to 7.0 

rovides satisfactory reduction of car- 
~~ dioxide corrosion. 

Fig. 11 illustrates the quantity of 
morpholine necessary to elevate the 
pH value of condensate for various 
concentrations of carbon dioxide. The 
main disadvantage of using neutraliz- 
ing amines is that these materials pro- 
vide no protection against oxygen at- 
tack. While oxygen is seldom present 
in the steam in modern plants, many 
installations do encounter air leakage 
into the return system and neutralizing 


Fig. 12—Specimen on right has been treated with 
filming amines. Specimen on left was not exposed 


Fig. 13—Left, two steel specimens, right, two brass 
specimens after 30 days’ exposure to filming amines 


amines will not prevent corrosion un- 
der such operating conditions. 

One of the most effective methods 
for reducing steam corrosivity is the 
use of filming amines. These filming 
amines form an impervious nonwet- 
table film on surfaces contacted that 
acts as a barrier between metal and 
condensate, protecting against both 
oxygen and carbon dioxide attack. 
When filming amines are adsorbed on 
a metal surface, water will not wet 
that surface. The film formed is of 
substantially monomolecular thickness 
and does not increase in thickness with 
continued treatment. Amines pene- 
trate corrosion products and deposit a 
protective film. While continuous 
treatment is advised, the film is dur- 
able and will not disappear during 
short periods without treatment. 

Fig. 12 is a photograph of two flat 
test specimens on which a few drops 
of water have been placed. The speci- 
men on the right has been exposed to 
treated condensate and it can be noted 
that the amine film causes the water 
to assume droplet form. The untreated 
specimen on the left does not repel 
water, which spreads over the surface. 
Further evidence of water repellency 
developed is shown in Fig. 13 which 
illustrates two steel specimens on the 
left and two brass specimens on the 
right after 30 days’ exposure in con- 
densate treated with filming amines. 

While the subject of steam purity 
is associated basically with the solids 
content of steam, the factor of cor- 
rosivity often is overlooked. Investi- 
gations of purity must properly con- 
sider the corrosive characteristics of 
steam as well as its solids content. Test 
facilities and procedures are available 
for determining both these factors. 
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HAZARDOUS VAPORS .... 
DETECTION & ELIMINATION 


Confronted with hazardous and explosive vapors from alcohol the 
National Distillers Products Corporation set about installing a 
detection system to eliminate possible accidents. Detector cell 
stations, located near stills and vents, actuate an alarm system 


E. J. PAUL, Assistant General Superintendent 
National Distillers Products Corporation 


MECHANICAL watchman with 
A a supersensitive “nose” has 
taken all the guesswork out of protect- 
ing one of the country’s largest liquor 
distilleries against explosive concentra- 
tions of alcohol vapors. National Dis- 
tillers Products Corporation's Cincin- 
nati plant is believed to be the first 
U. S. distillery to employ a continuous, 
scientific method to detect alcohol 
vapors before they reach a dangerous 
concentration. 

This vapor detection-alarm, installed 
in National's four-story still house, 
works in conjunction with a closed vent- 
ing system, which has resulted in sub- 
stantial saving by reducing the amount 
of alcohol vapor lost to the outside at- 
mosphere. These two systems provide 
what is considered to be maximum 
protection for the hazardous operation 


in connection with distillation of al- 
cohol. 

The closed venting system and the 
combustible gas detection and alarm 
were installed in the still house to pro- 
vide a | ype check on vapor condi- 
tions. All excess vapors are piped to 
the outside through two copper head- 
ers, one 6 in. and one 10 in. Water seal 
tanks between stills and vent lines re- 
place pressure relief valves, which 
would discharge vapors within the 
building. Unless a leak occurs in pip- 
ing, valves, pumps, flanges or pres- 
sure vessels, the vapors are discharged 
through outlet equipped with flame 
arresters at roof height. If a leak or 
some other condition should develo 
and vapors accumulate in the still 
house, the gas analyzer will pick them 
up and immediately sound a warning 





Air sampling intakes, such as this one located on the third 
floor, are fitted with mechanical filters to remove dusts 
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The detection and alarm system is an 
accurate gas analyzing instrument that 
constantly checks the vapor content of 
air samples from eight strategic loca- 
tions in the still house where vapor 
would be most likely to accumulate. 

Instrument panel is installed on the 
mezzanine floor where all the controls 
for the still house are located. If the 
concentration of ethyl alcohol vapor in 
any air sample reaches 40 per cent of 
the lower explosive limit, an alarm cir- 
cuit automatically is actuated. This cir- 
cuit lights a red light on the instrument 
panel and sounds a loud horn. An in- 
dicator light on the panel shows sam- 
pling points from which the vapor-air 
mixture was taken. 


Detector Cell 


Air samples flow on a 30-second 
cycle through a detector cell containing 
a heated platinum filament, which 
forms one be of a balanced electrical 
circuit. A second filament is sealed in 
a compensator cell containing uncon- 
taminated air. Alcohol vapor, in an air 
sample, is burned as it contacts the fila- 
ment. This increases the filament’'s 
temperature and electrical resistance, 
thereby unbalancing the circuit. The 


two filaments are calibrated so the de- 7 


gree to which the circuit is unbalanced 
is directly ate gece to the percent- 
age of com 
air sample. 
Calibration of the 
made so contact through a relay in the 
contacting meter actuates the alarm cir- 
cuit when the vapor-air mixture reaches 
40 per cent of the lower explosive 
limit. The individual sample line indi- 
cator light remains on and the alarm 
circuit continues until the analyzer is 





Central panelboard showing copper tubing thet carries the 
samples of air from various locations throughout the plant 
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stible v resent in t 
ustible vapor present in the J 


instrument is | 


: 








reset by manual pushbutton. A pilot 
light on the instrument panel shows 
when it is in operation. Air samples, 
flowing through the detector filament, 
are measured continuously by a flow- 
meter visible through the explosion- 
proof glass face of the instrument. 

Air samples are drawn to the instru- 
ment from the eight locations by a 
turbine compressor integral with the 
equipment. At each sampling point, 
the intake line is equipped with a me- 
chanical filter. 


Recording Instruments 


To provide a continuous and per- 
mament record of vapor conditions in 
the still. house, the analyzing instru- 
ment is equipped with a recording po- 
tentiometer. This is located in the Outlets of the closed venting system operate in conjunction with the alarm to 
boiler house, which adjoins the still provide maximum protection. Each unit is equipped with flashbock arrestors 
house and is under constant scrutiny of 
engineers. 

Periodically, laboratory technicians 
at the distillery test the gas analyzer by 
supplying one of the sampling lines 
with a known quantity of alcohol va- 
pors. The instrument also is checked 
for air flow several times during a 
shift by looking at the flowmeter. 

An additional protective measure is 
a mercury switch arrangement for the 
two vent outlets on the roof of the still 
house. If the temperature of vapor be- 
ing vented should reach 140 F, an 
alarm is sounded and investigation is 
started to determine the cause. 


Besides the actual mechanical impor- 
tance of this alarm system in the still 
house, it also has a psychological value. 
Employees of the department have 
more confidence in the safety of the 
working environment when they know Front view of the instrument panel shows the eight indicator lights, one for 
: such an instrument is on the job. each of the individual sampling stations located throughout the still house 








Recording potentiometer, located in boiler house, keeps a Areas are checked with a portable gas indicator before 
permanent record of vapor concentrations in still house welding or hot work is undertaken in the still house 
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Vogt Condensers, because of their correct design, 
STEP UP the rate of heat transfer and STEP DOWN 
head pressures. With the liquid delivered at a lower 
temperature, smaller compressor capacity is needed, 
saving in original as well as operating costs. 


One of the two basic types illustrated will fit 
your operations exactly. Install Horizontal 
Multipass (closed type) for use with clean 
waters. Where the water is hard, forms scale, 
contains mud or promotes fungus growth, 
Vertical Single Pass (film type) which can 


be cleaned in operation, are recommended. 


(Film Type) 


Patented ferrules give 
equal distribution of water 
to and over the surfaces of 
all tubes in @ unit. 


we Deaaas » 


Battery of eight 42"x 16'.0" 
Vertical, Single Pass, - 
densers at Armour and 
Company, National Stock- 
yards, Illinois. 


Voot REFRIGERATION CONDENSERS 
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(Closed Type) 
Water circuleted in tubes traverses 


the length 


of the unit a number of 


times as determined by baffles in 


the heeds. 


ONTAL and 


VERTICAL TYPES 


SHELL 


and TUBE 


CONDENSERS 
For Every Service 


Write For Bulletin RC-I 


HENRY VOGT MACHINE COMPARY 


1008 W. ORMSBY 
Branch Offices: MEW Y 





ATED 
ST., LOUISVILLE 18, KY. USA 
IK, CHICAGO, CLEVELAND, DALLAS, 
ST. LOUIS, CHARLESTON, W. VA. 





with O-CE COMPRESSORS, built for continuous, heavy- 
duty operation — in sizes up to 2,000 hp., for pressures 
to 5,000 Ibs. 

Of horizontal, double-acting, water-cooled type, with 
direct-mounted synchronous moter drive, these com- 


pressors are unsurpassed for dependable, low-cost per- 
formance. 





Equipped with roller bearings throughout. 





Quick-acting Simplate valves minimize power con- 
sumption. 


Large, stream-lined air passages make air flow re- 
sistance negligible. 


CP Multi-Step Control handles partial load demands 
a. 
economically 











economically. 





CP Automatic Starting Unloader completely unloads 
compressor when starting and stopping, and permits 
automatic restarting after power failure. 





CP Intercooler assures maximum heat transfer with 
low water consumption. 








Write for full information. 


'@) Cuicaco PNeumaric 


TOOL COMPANY 


PNEUMATIC TOOLS * AIR COMPRESSORS © ELECTRIC TOOLS * DIESEL ENGINES 
ROCK DRILLS © HYDRAULIC TOOLS © VACUUM PUMPS © AVIATION ACCESSORIES 
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Handbook for Methods, data and ideas that make 
engineered excellent references in solving 


engineering problems frequently 


a 
plant services encountered in plant operations 


Concluding article of a series on hydraulic symbols that 
MMENDED will aid the engineers responsible for engined pleat serv- 


ices in setting up an adequate program in the plant. These 


data have been suggested and approved by the Joint Indus- 
HYDRAULIC SYMBOLS trial Conference. Their usage will coordinate your work. 
Courtesy of the Denison Engineering Co. 





OPERATING 3/4 INCH 4-WAY VALVES (Note: open center spoo/ shown in a// 


/ diagrams 
PRODUCT CHARACTISTIC POSITION SYMBOL valve g ) 


P 








Spring 
Spring centered 
positioned 


3 





























Spri 
Positions | offeet fo A 


4 


Connections 








Spring 
offset to B 











Manually 
operated 











3 detents 
3 positions 














Detent 
positioned 




















2 detents 
J positions | positionAorB 
























































4 connections / detent 
center position 



































No springs Solenoid A 
energized 
2 positions 








4 connections | solenoid B 
energized 

















Spring 
pos/tioned Spring 
3 positions centered 


4 connections 
































Spring 
offset Solenoid 
de -energized 


2 positions 
Single 


solenoid Solenoid 
operated J conneetans energized 
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OPERATING 37/4 INCH 4-WAY VALVES (Note: open center spoo/ shown in all 


PRODUCT 


CHARACT/ST/C 


POSITION 


SYMBOL 


valve diagrams) 





a 


Com 
operated 


Spring 
offset 


3 positions 


4 connections 


Center 
position 


Depressed 


Spring 
of fset 





K 


nN 








X 



































Pilot 


operated 


Plain end caps 


No springs 


_ 
< positions 


4 connections 


Spring 
centered 
3 positions 
4 connections 


Pilot 
pressure fo 
right hand 
connection 


Pilot 
pressure fo 
left hand 
connection 


Spring 
centered 















































Sip 


Pilot 
operated 





With throttle 
end caps 


Spring 
centered 
3 positions 
4 connections 


No springs 
. 


< positions 


4 connections 


Spring 
centered 


Pilot 
pressure to 
right hand 
connection 


Pilot 
pressure to 
left hand 
connection 






































Op 


Pilot 
operated 


With diff 
end cap 


No springs 


- 
< positions 


4 connections 


Pilot 
pressure fo 
right hand and 

le¥* hand 
connections 


Pilot 
pressure fo 
left hand 
connection 



































Stem 


operated 


Mechanica/ 


Spring 
pos/tioned 


3 positions 


4 connections 


Spring 
centered 


ye pring 
of Fset to 
position A 


Spring 
offset t 


positionB 















































Detent 
positioned 


3 positions 


4 connections 





3 detents 
3 position 


2 detent 
positions 
Aor8 


/ detent 
center 
position 





















































I 

















K 
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* 
Sarco type 23 
Cooling Control 
with 3-way diver- 
sion valve No. 
509M. Available 
alo with 2-woy 
piston valves, re- 
verse or direct act- 
ing (by-pass con- 
trol), in sizes %" 
to 6”. 


a 
Serco type 13W 
Air Eliminators 
prevent air pock- 
ets in water lines. 


* 
Sarco Pipe Line 
Strainer. 


Hook-up for engine 
jacket control 
using Serco type 
23 regulator with 
3-way valve to re- 
circulate a varying 
portion of the 
cooling water. 


SARCO offers a complete line of self-operated Temperature 
Regulators for use on internal combustion engines for station- 
ary, marine and locomotive application. 
Their distinguishing feature is the use of 
Liquid Expansion Thermostatic Systems . . . 


In these systems, the thermostat bulb, connecting tubing and 
valve-closing element are completely filled with mineral oil. 

Expansion of this oil, when heated, pushes forward a plunger 
in contact with the valve discs, thus positioning the valve. 

Since the valves are double-seated and fully balanced, they 
can float on the line, providing gently throttling control. 

The power for moving the valve is uniform per degree tem- 
perature rise at any point of the scale. 

regulators are not limited to standard ranges. Each 

regulator is factory set for the exact operating temperature 
desired. It can then be adjusted by the user both higher and 
lower as required. 

Sarco controls are built with packless seals eliminating the 
necessity of replacing packing from time to time. 

Write for Sales Sheet No. $1429. 
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SOLVE YOUR CLEANING PROBLEMS-—REDUCE OPERATING COSTS 


These advantages are possible only in C. H. Wheeler’s 
unique design of an integral reverse-flow steam con- 
. denser. By an arrangement of electrically or hydrau- 
‘ lically controlled sluice gates, the flow of water 
through the condenser tubes is reversed. Refuse is 
rapidly and thoroughly flushed down the discharge 
in a matter of minutes, without shutdown of the unit. 
In addition to saving cleaning time and eliminating 
labor costs, you improve the efficiency of the whole 
unit by not reducing load. The need for expensive 
mechanical water straining apparatus is also elimi- 
nated. Reverse-Flow may be incorporated in either 
divided or non-divided water boxes. 


CROSS-SECTION DUAL BANK CONDENSER 
SHOWING HOW “REVERSE FLOW” WORKS 


Both halves work the same but independently of each other. 


Right Side: Water enters divided water box at valve chamber and discharge A 
D, with lower port open. It flows through pass B to end of con- to permit water to flow through C and back through 
S denser, back t aah gen C and out through left port of A. B in the opposite direction, then out through lower port of A. 





















































‘“*TUBEJET’’ VACUUM PUMPS 
INSURE LOWEST MAINTENANCE 
FOR YOUR STEAM CONDENSERS 


C. H. Wheeler Steam Jet Ejectors are the development of 35 
years of pioneering in this field. Known as “Tubejets,” these 
vacuum pumps have no moving parts. Hence, they are simple 
to operate, require almost no maintenance and last longer. 
Modern Power plants use single or two-stage Tubejets with 
surface inter-after condenser for the vacuum requirements of 
steam condensers. Special arrangements of standard Wheeler 
ejector assemblies can be provided for any unusual installation 
or performance requirements. Catalog #1462 gives you detailed 
descriptions and some useful temperature and pressure conver- 


SPECIAL TYPE TUBEJET VACUUM PUMP FOR sion tables. Write for it. 
HIGH PRESSURE AND HIGH SUPERHEAT 


C. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 
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some boilers are DIAMOND Has th 
e 


harder to keep clean 
than a small boyeecee 


Experience CTT: | Equipment 


fo meet ANY Boite, 


Cleaning Requirement 


Diamond Model IR 
Short Retracting Blower 


= Diamond Pane! for avto 
— 


matic control of com 
fore. plete cleaning cycle 


At certain ages a small boy defies all efforts to keep him 
clean. He has a magnetic attraction for dirt. You can 
scour him, dress him and threaten him, and in five minutes 
he looks like something out of a hobo jungle. 
Some boilers are like that. Often burning inferior fuels, 
they are continually bathed in an atmosphere of soot 
and slag-forming products of combustion. Engineers 
nurture ulcers trying to keep such boilers clean and in Diomond Model A2E 
good operating condition. Necessary complexities of Avtomatic Air Puff Blowers 
modern high service designs do nothing to ease the job. 
For boilers that are hard to keep clean, call upon 
Diamond Blowers. During our 49 years in the soot 
blower business, we have tackled and licked the toughest 
cleaning jobs. You can always depend upon Diamond for 
‘correct boiler cleaning at the lowest overall cost. 


Diamond Model Ik 
Long Retrocting Blower 


——_) a 
4828 ————————__ Fy) " 4 


DIAMOND POWER SPECIALTY CORPORATION 
LANCASTER, OHIO e¢ Diamond Specialty Limited, Windsor, Ontario 
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Spot Short, “boiled-down" paragraphs on the 
most interesting recent events and devel- 
opments in American industrial plants 


mews 





New Fiber Material 
Possesses Unusual Properties 


Aluminum oxide and sand make up the basic components 
of a fiber developed by The Carborundum Co. The proper- 
ties of the new material, now in pilot production, promise 
to solve many critical industrial problems. 

Described as a vitreous ceramic material, this cotton-like 
fiber, trademarked Fiberfrax, is said to withstand tempera- 
tures of 2300 F without loss of properties and does not 
soften at temperatures approaching 3000 F. Because of the 
fineness and random arrangement of the fibers, the material 
displays excellent filtration characteristics. It also is resil- 
ient, corrosion resistant and has a low thermal conductivity. 
As manufactured, the fiber weighs about 2 lb per cu ft 

The material's unusual combination of properties offer 
many uses. It is finding applications as high-temperature 
insulation in combustion book caliente systems of jet engines. 
It can replace or be combined with asbestos in many electri- 
cal and thermal uses and can be bonded into insulating 
panels that not only resist fire and prevent heat loss, but 
also deaden sound. Studies of potential use indicate it may 
be suitable for heavy-duty brake linings, as the strength- 
supplying component in formed plastic laminates, in high- 
temperature gasketing, for vibration dampening, as a flame 
filter to remove ash in gas turbines, moe as insulating re- 
fractories for industrial furnaces. 

At present, an extensive research program is being car- 
ried out and plant expansion to make the fiber in increased 
quantities is in progress. Although now available in bulk 

nly, work is under way to produce it in such forms as 
felted blanket rolls, bonded matts, tape and paperlike sheets. 





The Cover- Processing 


Instrumentation and stainless steel are one of the 
many reasons the food industries have a consistent 
a. In this modern ry milk is heated to 143 


for 30 min to kill harmful . The operation 
is completely automatic and exacting- The stainless 
steel has proven to be a great assistant in helping 
to maintain these wholesome conditions. 

Retention of true flavor is one of the factors con- 
sidered in the pasteurizing and handling of milk. 
Tests and aay wets experience have shown 
processors that steel and correctly engineered 
and installed controls adds up to a better ee 
Stainless steel resists the corrosive attack of fatty 
acids, which would have a harmful effect on many 
other metals. 


A ment is made to the Electromet Re- 
view, of the Metallurgical Co., unit of Union 
Carbide and Carbon Corp. for this month's cover. 











RENTED BOILER SOLVES PROBLEM FOR GENERAL TIRE 


Confronted with maintaining process steam capacity while 
boilers were under repair, the General Tire & Rubber plant 
at Baytown, Texas solved the problem by renting a steem 
generator. Two days were required to install the 22,000 
Ib per hr Vapor-Clarkson unit, rented from Texsteam Corp. 





Man-Made Rubbers Set 
New Performance Records 


Man-made rubbers and rubber-like materials are here to 
stay, not as substitutes, but as essential engineering materials 
having properties superior to those in existence. In a recent 
talk, H. H. Fink, technical manager of belting, matting 
and packing, B. F. Goodrich Co., states that new per- 
formance records in hose, rubber belting and countless 
other industrial rubber products are being set. 

Discussing its industrial application, the executive de- 
scribed commercially available man-made rubbers which 
have superior resistance to petroleum base oils, gasoline 
and solvents; have low gas permeability and resistance to 
tear, ozone, weathering and light cracking; and have resist- 
ance to acids and aging by sunlight and heat. “Some rubber 
conveyer belts outclass their 1942 counter-parts by 60 per 
cent on tonnage carried. Use of man-made rubber in in- 
dustrial hose tubes and covers has helped increase hose life 
in some cases by 500 per cent in the past decade.” 

Mr. Fink stated that the scope of application and satura- 
tion point of rubber and rubber-like materials is not in 
sight. ‘Their future depends on engineers, responsible for 
development of equipment and methods, who must constant- 
ly be on the alert for new materials and their applications. 


(Continued on page 122) 
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Pick out 


ANY PRIME 
MOVER 


ANY DRIVE 


You'll find the RIGHT COMBINATION for your liquid-moving job 
in the complete line of I-R CRADLE-MOUNTED PUMPS 














They are available in capacities from 5 to 
2400 gpm with heads to 500 ft. No matter 
how “special” your requirements may be, you 
can get exactly what you want from this 
standard but superior line of Ingersoll-Rand 
pumps. 





You get all these other itself is casy to get at—with plenty of room to 
inspect and renew the packing. 
advantages, too 


Extra Dependability. Careful selection of all 
Economy of Operation. These pumps are de- materials and extra precision in every step of 


signed to maintain their original high efficiency manufacture mean longer, trouble-free service, 
year after year—making substantial long range even on the toughest jobs. 
savings in your power bills. 





Quick Delivery. By maintaining large stocks of 
Low Maintenance. The driver can be removed all standard parts used in the Cradle-Mounted 
or replaced without disturbing the suction or dis- Pump line, Ingersoll-Rand is able to make un- 
charge connections to the pump. And the pump usually prompt shipments. 











Your nearest I-R repre- 
sentative will be glad to 
give you further details 
eso =f 
pump that’s best suited 


11 BROADWAY, NEW YORK 4, N. Y. to your requirements. 


COMPRESSORS + AIR TOOLS + ROCK DRILLS + TURBO BLOWERS * CONDENSERS + CENTRIFUGAL PUMPS + DIESEL AND GAS ENGINES 
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Lvery is WASH DAY’ at Bell & Zoller! 





Producers of 
ZEIGLER, MOSS HILL, 
ORIOLE, MURDOCK, 
y and BUCKHORN Cools 


ame 


Yer 


A 8 
x 
b I 


Soles Agents for 
Otter-Creek Coal Compony 


‘LL & ZoLter Coat Company [gszkees 


Spring Hill Mining Compony 
Terre Houte, indiono 


BELL BUILDING, CHICAGO 1, ELLINGIS . C Coat 
West Vir: 
ST. LOUIS © NASHVILLE «© OMAHA © MINNEAPOLIS Sharples, West Virginia 


Sixty-Six Years of Service to Coal Users 
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A typical sile storage system is shown in this 
drawing and o similar one pictured below. 


There are any number of ways to handle coal fiom railroad 
cars to bunkers or storage. The one shown is simple—offers large- 
capacity enclosed storage in minimum space. This arrangement 
utilizes a plate feeder from track hopper to bucket elevator. Coal 
is chuted to stoker hopper, while coal in dead storage is reclaimed 
by chute to elevator for returning to live storage. 

For serving a number of stokers, a spiral conveyor 
feed is used. For a battery of stokers, a traveling 
weigh larry is good. For large storage, elevator can 
be spouted to serve additional silos or ground storage. 

Practical arrangements for meeting your plant lay- 
out are pictured and described in our complete Cata- 
log No. 778-A. Send for it 
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Spot 
news 


(Continued from page 118) 





Modern System Increases Zinc Dust 
Recovery in Pipe Galvanizing Operations 


Dust recovery equipment applied to pipe galvanizing 
operations at the Etna, Pa. plant of Spang-Chalfant, divi- 
sion of The National Supply Co., is reported to have in- 
creased recovery of zinc approximately 50 per cent, or 
nearly 250 ton, during the first 6 months of operation. 

This plant has a capacity of approximately 270,000 ton 
of lapweld and buttweld steel pipe and electrical conduit. 
Dust is produced in blowing galvanized pipe with 150 psi 
steam to make a smooth coating. Inefficiency of the former 
equipment, essentially a baffled chamber and a water set- 
tling system, indicated a need for an improved system. 
Arrangement and construction of the new aioe was 
done by the company's own engineering staff. 

In the new system the dust is gathered into two boxes by 
suction from two 12,000 cfm exhaust blowers. It is passed 
to twin cyclone collectors which ope the heavier patti- 
cles. The fine dust is then blown by a 24,000 cfm blower 
at 4000 fpm into the bottom of a Ducon washer. Centrifu- 
gal motion is induced by the flow entering tangentially, and 
the air mixes with descending water which removes heavier 
particles. The air continues upward through several sets 
of vanes which step up velocity and centrifugal force and 
hurl the dust particles into a sheet of water. The air is 
then expelled through the stack. 


Building contains hopper for the twin cyclone collectors 
mounted within enclosure shown on roof. Dust escaping 
collectors is caught by washer at corner of the building 


Water entrained with dust drains into two settling basins, 
each measuring 1514x171, ft. An unusual feature of the 
installation is the recirculation of the overflow through the 
washers for further dust removal. When the level of set- 
tled sludge nears the top of one basin, the water is directed 


(Continued on page 125) 





CHEM-O-FEEDER All-Purpose 
_ Chemical Proportioning Pump 


%PROPORTIONEERS% CHEM-O-FEEDER delivers treating 
chemicals in readily adjustable dosages to insure accurate, 
dependable control of chemical reactions. This self-contained 
“Package” is a low cost, trouble-free proportioner, easily in- 
stalled and operated, for feeding corrosive chemicals. Chem-O- 
Feeder is built of standardized, interchangeable parts imme- 


diately available from stock, thus contributing materially to ine 


maintenance. The 


entire mechanism operates in an oil bath and oil change is required 


Indirect displacement for ‘‘hard-to-handle”’ 
chemicals. 


but once a year. The Chem-O-Feeder, a diaphragm-type unit, is con- 
structed with one, two or three measuring chambers with respective 


maximum capacities of ten, twenty and thirty gallons per hour at 


pressures up to 100 p.s.i.g. Measuring 


chambers are available in 


several plastic materials as well as metals making this feeder suitable 
for all commercial treating and feeding applications. Write for descrip- 
tive literature and prices. %Proportioneers, Inc.%, 357 Harris Ave., 
Providence 1, Rhode Island. 


Representative in principal cities of the United States, Canada, Mexico and other foreign countries. 
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ital: ! TOOL 


at work in the 


FORD AUTOMATIC 


TRANSMISSION PLANT 


NUMBER éy OF A SERIES 
‘. 


KIRK“BLUM SYSTEMS 
_ COLLECT DUST and CHIPS in MACHINING 


Metal dusts, in precision manufacturing, must be col- 
lected as formed, as damage to parts and equip- 
ment, making highest accuracy possible. 


In the extensive tool grinding department of this 
plant, a single KIRK & BLUM system exhausts scores 
of machines. In the machining area alone, Kirk & Blum 
installed 12 dust control units which provide efficient 
collection for hundreds of machining operations. 


In the ultra-modern Ford Motor Company Automatic 
Transmission Plant, 37 distinct KIRK & BLUM Systems 
aid in the production of Merc-o-Matic and Ford-o-Matic 

= transmissions. In heat treating, quenching, welding, clean- 
ing, machining, woodworking, maintenance and assembly 
operations, they provide “Clean Air .. . the INVISIBLE 

i) Tool” in this model plant. 

Let the 45 years’ experience of KIRK & BLUM work 
for you. Write for literature and detailed information. 

a) The Kirk & Blum Manufacturing Company, 3174 Forrer 
© Street, Cincinnati 9, Ohio. 


Special dust collector unit used on many machining operations. 
Heavier porticies from various grinding, drilling, tapping and 
finishing operations are separoted centrifugally. Fine porticies 
are trapped in the oil bath cleaner. 


View of tool grind- 

ing department in ~ 

this Ford plant. View of five of the dust collecting units. There ore 
Each machine is in- 12 of these in the cast iron mochining section of 
dividually exhaust- the plont. Note that cleaned cir may be returned 
ed, dust porticles to the room or discharged ovtside the plant, 


fase: =\IRK~ LUM 


sludge. DUST CONTROL SYSTEMS 
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Protect Air-operated 
Equipment Against 
Moisture and Dirt 


The positive way to remove 
moisture and dirt from com- 
pressed air lines is to use the Cuno 
MICRO-KLEAN Air Line Filter. 

This unique cartridge-type fil- 
ter removes all entrained mois- 
ture, plus all foreign particles 
(dirt, pipe scale and other trash) 
down to 1 micron in size. 

The dry, clean air assures more 
satisfactory performance—and 
longer life—of pneumatic tools, 
instruments, paint spray systems, 
hoists, etc. 


Less Work for You 

The Cuno MICRO-KLEAN. Air 
Line Filter does its work with less 
attention required from you be- 
cause its cartridge needs replace- 
ment only half as often. 

The resin-impregnated fibres 
are non-wicking, so the trapped 
moisture drains promptly. The 
extra-large moisture-collecting 
area means less frequent draining. 

Pressure drop across the car- 
tridge is slight due to the open- 
ness of the structure—80 to 90% 
porosity—and to the absence of 
purely structural components 
(none needed) that offer resistance 
to flow. 

A. Baffle deflects some 
moisture down outside 
cartridge. 

B. Network of fibres 
catches remaining mois- 
ture and dirt as air works 
its way through interstices. 
Cc. Trapped moisture 
drains into collection 


a 7 
Dept. 147C, South Vine Street, Meriden, Conn. | 
+ Please send information on Cuno MICRO-KLEAN | 


- 





The Simplest Filter Cartridge 
Lasts the Longest... Twice as Long 


Cartridge renewals are cut at least in half when 
Cuno MICRO-KLEAN replaces any other filter. And 
throughout its service life, MICRO-KLEAN is guaranteed 
for specific performance. 








Removes More Sizes of Solids 
from More Kinds of Fivids 


Strain fuels, lubricants, process fivids, etc.—AUTO-KLEAN 
Filter fuels, lubriconts, process fluids, etc.—MICRO-KLEAN 
Cleen raw water, recirculating water, etc.—FLO-KLEAN 


Fluid Conditioning 
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Spot 
new: 


(Continued from page 122) 





into the other. Sludge in the first basin dries into a = 
which is loaded for shipment by a clamshell bucket. S 

ally designed conveyers are used to transfer zinc dust from 
hoppers of the collectors directly to railroad cars, thus 
eliminating all manual handling. 

Although the system is seemingly large in comparison to 
the amount of dust handled, the company states the efh- 
ciency of recovery has more than justified its size and cost. 
The total cost of equipment was said to have been amortized 
in less than one year. In addition, working conditions in 
the galvanizing department have been improved. 


Pressurized System Maintains 
Dust-Free Atmosphere in New Plant 


Production of precision parts calls for a clean, dust-free 
atmosphere. Reliance Electric & Engineering Co. reports 
that this condition has been attained by the ventilation sys- 
tem employed in their new Euclid, Ohio plant. In order 
to exclude atmospheric dust, a pressure slightly higher 
than the outside air is maintained within the plant. Air dis- 
charged through roof exhaust hoods is replaced by fresh 
air passed through filtered intakes. 

Heating and ventilating operations are performed by 


One of eight gos fired heaters mounted in the truss work. 
Downcomer ducts for distribution of air can be seen below 


unit type heaters mounted in what is otherwise waste space 
in the truss work of the roof. Downcomer ducts distribute 
the air to individual areas. 

Eight Dravo gas fired horizontal unit heaters, ranging 
from 500,000 to 1,250,000 Btu, are installed in the faccory 
area. Those within production areas can be oil-fired in an J 
emergency. Axial flow fans, mounted inside the ducts 
near the heating chamber exit point, are used to double J 
the air flow during the summer months. Six air changes per J 
hour are provided during the summer. Office and service | 
areas are heated by one Trane and two American Blower 
unit heaters using 5 psi steam provided by two small com- 
mercial boilers installed on an out-of-the-way balcony. 


—End ~ 
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4 BELCO horizontal | Reviews of 
filters provide low |"*°°"* *°'*:- 
4 cost treated water | ::-2=-— 


in which you are interested 





INCORPORATE AUTOMATIC BELCO RATE OF FLOW 
CONTROLLERS FOR OPTIMUM CONTROL 


Electric Motors 


“Small Pg gg Motors,” by 
Kennard C. Graham, Electrical ~~ 
neer, California State Department of 
Education. Published by American 

Technical Society, Drexel Avenue at 

58th St. Chicago 37, Ill. 283 pages, 

illustrated with photo-diagrams, 
and tables. ice $4.90. 


This is a companion book to “Small 
Non-Commutator Motors,” and covers 
both d-c and a-c motors which use a 
commutator. Basic theory, principles 
and connections are given, along with 
methods of trouble shooting, rewinding 
and other repairs, testing, and adjust- 
ment. 

The author explains each step and 
adds many tested suggestions and prac- 
tical time saving devices. The presen- 
tation is intended to appeal to both the 
experienced man and the beginner. 


Meetings and 
sy S.8 
Belco provides auto- exhibitions 


matic or manual filtra- 
tion equipment for any 
flow capacity. The ex- 
perience of Belco engi- For additional information, please 
neers in process control write sp s of ti 
is unmatched. The Belco 
Rate of Flow Controller 
insures constant rate of 
flow under varying pres- American Society of Mechanical En- 
sure conditions. The gineers will hold its fall meeting con- 
unit Is sensitive, accu- currently with the Centennial of En- 
rate and designed for gineering in Chicago, Sept. 9-11. Meet- 
low head loss. More ing headquarters will be at the Shera- 
information? Ask the ton Hotel. For information write O 
Belco man! B. Schier, meetings manager, ASME, 
29 W. 39th St., New York, 18, N. Y. 


BELCO AUTOMATIC CONTROL PANELS Instrument Society of America holds 
For Automatic Control of processes in all industries. the Seventh National Instrument aon 
ference and Exhibit at the Cleveland 
“pines eye, agys Public Auditorium, Cleveland, O., Sept. 
h " es 8-12. For exhibit fnformation contact 
mates, Youu fae Richard Rimbach, exhibit manager, 
Belco equipment sav ISA, 921 Ridge Ave., Pittsburgh 12, Pa. 
ing money in many 
prominent plants. Ask National Electronics Conference will 
your Belco representa- hold its 8th annual ey at ~ 
tive how you too can Sherman Hotel, Chicago, IIL, Sept. 29, 
ee save money, auto- 30 and Oct. 1. Details from S. R. Collis, 
matically. chairman, NEC, 208 W. Washington 

St., Chicago 6, Ill. 








SEPTEMBER 


% We invite your consultation regard- 
ing all water conditioning require- OCTOBER 
ments. Get acquainted with our 
organization for authoritative assis- National Association of Corrosion 
tance and close cooperation. Write will hold its South Central 
for late descriptive bulletins. regional meeting at the Jung Hotel, 
New Orleans, La, Oct. 1-3. Details 

: . ee from J. E. Loeffler, technical program 
Belco Industrial Equipment Division, Inc. —_ chairman, 1061 M&M Building, Hous- 
PATERSON 3, NEW JERSEY “oR ton 2, Texas. 


PROCESSES FOR REM! 





—End 
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is the RIGHT NUMBER 
for any number of 





No other small valve has as big a field of 
application as this Chapman List 960 
Forged Steel Gate Valve. You can get it 
in sizes from 4" to 2”, with joints either 
gasketed or metal-to-metal . .. and in 2 
types: Rising stem with yoke, as shown 
at left .. . or rising stem with inside screw. Pressure 
ranges from 2,000 Ibs. at 100° F,to 380 Ibs. at 1,000° F. 
And on any job, Chapman’s List 960 shows the same 
unmatched ability to take it . . . and stay with it. One 
good reason is that hard faced Stainless steel seat rings 
and 800 Brinell hardening of gate faces by the ex- 
clusive Malcomizing Process, provide maximum wear- 
resisting and non-galling properties. And still another 
reason is that changes in design have made stem and 
wedge gate connections 50% stronger than they ever 
were before. 
So if you want the biggest savings you ever got 
from a small valve, specify Chapman List 960. 


THE 
—— 


Tl CHAPMAN 
VALVE MFG. co. 


INDIAN ORCHARD, MASS. 
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Ventilates and cools as it Carries 
Material to the MIKRO-COLLECTOR 


Diagram showing installation for conveying 
material from dryer (or other equipment) 
to drum packers, cooling it during convey- 
ing from 220°F. to 120°F. 


Permits use of ventilated air from pack- 
aging hoods to be used for conveying 
material 

Reduces required size of dust collecting 


unit as much as 5 


Conveys material from any dust source 
(dryer, pulverizer, blender, tank, vat, 
etc.) 


Cools the yor renee material without 
mechanical r. 


@ Spans distances up to 200 feet 


@ Will by-pass any obstacle in the form of 
existing machinery or equipment 

These and other advantages make the 
MIKRO Air Conveying System an ideal low- 
pressure, low-cost method of conveying 
material from any dust source. Its complete 
flexibility helps solve plant layout problems 
without costly flow sheet revisions. 


*Potents applied for by H. J. Hersey, Jr. 
ond Pulverizing Machinery Company 


SEND FOR new MIKRO AIR CONVEYOR Bulletin 


PULVERIZING MACHINERY COMPANY 
44 Chatham Rood Summit, New Jersey 








News 


of men and companies 





SOCIETIES 


American Institute of Electrical En- 
gineers—L. F. Hickernell, chief engi- 
neer of the Anaconda Wire & Cable 
= is named chairman of the 
newly formed 
committee of tech- 
nical operations. 
The committee 
will be coordinat- 
ing agency for the 
AIEE’s five tech- 
nical divisions, 
which represent 
38 technical com- 
mittees; and will 
supervise all tech- 
nical affairs of the 
Institute. 

H. P. Sparkes, 
divisional v-p of 
American Machine Sr 
& Foundry Company's contract div, is 
appointed to the board of examiners 
for the adminstrative year. 


L. F. Hickernell 


American of Mechanical En- 
gineers—A program of 37 sessions dur- 
ing which 97 papers will be presented, 
has been announced by the ASME for 
its fall meeting celebrating the Cen 
tennial of Engineering at Chicago, IIL, 
Sept 8-11 at the Hotel Sheraton. Papers 
describing present-day developments in 
the following fields will be presented: 
nuclear energy, rubber and plastics, 
safety and machine design, production 
engineering, metal cutting, power, met- 
als engineering, petroleum, hydraulics, 
gas turbines, rocketry, materials han- 
dling, applied mechanics, heat transfer, 
machine design and wood industries 


HONORS 


H. Birchard Taylor, noted Philadel- 
phia engineer, industrialist and author, 
will be awarded an Elliott Cresson 
Medal by The 
Franklin Institute. 
Formal presenta- 
tion of the medal 
will take place at 
the annual Medal 
Day ceremonies in 
Franklin Hall Oc- 
tober 15. The ci- 
tation accompany- 
ing the award 
states that the 
honor will be giv- 
en “in considera- 
tion of his inspir- 
ing leadership in 
the development of the single runner 
vertical turbine, his many patents, and 
his contributions to technical litera- 
ture.” 


H. 8. Taylor 


ANNIVERSARIES 


The Aldrich Pump Co.—One of the 
oldest companies specializing in the 
manufacture of reciprocating power 
pumps commemorates its 50th anniver- 
sary. 


The Griscom-Russell Co.—Recently 
held a “family day” to mark its 85th 
birthday, and at the same time to sig- 
nalize the consolidation of its entire 
executive, administrative, engineering 
and general sales departments at Mas- 
sillon, Ohio. 


The Jeffrey Manufacturing Co— 
Celebrated its 75th anniversary with 
an open house for employees, their 
families and guests. Approximately 
10,000 visitors were on hand to take 
the outlined tours through both the 
offices and shops. 


Tube Turns, Inc.—July 19th marked 


the silver anniversary of this company. 


ANNOUNCEMENTS 


Allis-Chalmers Manufacturing Co.— 
New field group to provide the gen- 
eral machinery div customers with fast 
and efficient service is operating under 
the direction of C. W. Schweers, v-p 
It will handle all service, repairs, break- 
downs, and adjustments in the field 
Regional service supervisors named 
under the new setup are B. F. Ureda, 
Chicago; A. S. Hill, Cleveland; D. T 
Thomas, New York; C. P. Suykerbuyk, 
Atlanta; E. G. Kime, Dallas; and D 
W. Seagrave, San Francisco. 


Aquatrol, Inc.—By purchase of a 
large block of outstanding stock from 
other interests, M. C. Forbes, presi- 
dent, has secured control of the com- 
pany. 


(Continued on page 132) 





“MIRACLES FOR MILLIONS” 
TELLS STORY OF ENGINEERING 


A special motion picture entitled 
“Miracles for Millions” is to be pro- 

duced as one of the features of the 
Centennial of Engineering. It will 
be a full-color portrayal of the 
engineering has played in building 
the high standards of American living 
and will be released for distribution 
throughout the country. 

Main purposes of the 16-mm. 
sound movie will be to interest more 
young people in adopting engineering 
for their careers, according to L. R. 
Lohr, president of the Centennial. 

As one means of attaining contact 
with the prospective engineers of 
tomorrow, the movie will be given 
special circulation in schools and 
before professional societies, It also 
will be available for church and civic 
bodies. 

“Miracles for Millions” will be 
produced by Jobn Ott Pictures, Inc., 

Chicago, and will be distributed 
ough the 26 offices of Ideal Pic- 


sures. 
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Combustion Without Smoke 


INDUSTRY AND POWER * 


September, 1952 


John Zink and his engi : 
an old and vexing problem by pro- 
viding combustion without smoke 
in the modern Smokeless Field. 

















HIS 6,000-KW WORTHINGTON TUR- 
INE GENERATOR plays an impor- 

t role at the municipal power 

ant in Hagerstown, Md. Turbine 
rates at 400 Ibs gauge, 720° Ftt, 
exhausts at 144" Hg. abs. Gener- 
tor: 6250 kva, 12,800 volts, 3 
hase, 60 cycles, 80% power factor. 


A little over two years ago Hagerstown, Maryland, 
took one of the biggest steps in its $1,500,000 post-war 


WORTHINGTON — wremesses Sonate Worangnertine pn 
turbine generator See 


power supply has run continuously since installation. 
at Hagerstown is just another of the many Worthington 
users that are reaping the rewards of the experience and 


City of Hagerstown, Md. coated pandinsicw ine gelesen 


Keynote of Worthington’s service reliability is the 

advantage you get because Worthington turbine gen- 

completes erators are designed, assembled and tested for combined 
operation—as a complete unit—before shipment. Built 

in sizes up to 10,000 kw, the performance records of 

second year of these machines are added proof that there’s more worth 
in Worthington. For detailed information, consult your 


CONLINUOUS OPeLAtiON — krren coporaion Sam Torin Dion, Wels 


ville, New York. TaN 


A GREAT TEAM IN STEAM 
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This typical Milton Roy “packaged” 
system is at work ina large Eastern 
steam electric station. A total of 
ten Milton Roy Controlled Vol- 
ume Pumps currently perform their 
precise operations in the automatic 
chemical feed system. As boilers 
are added to increase plant capac- 
ity, additional pumps are likewise 
added and correlated with the 
existing system. To precipitate cal- 
cium and prevent scaling, 12.2 
gallons per hour of 3% di-sodium 
phosphate are pumped directly 
against a pressure of 2,000 psi 
into the boiler drum. Sodium sul- 
phite, 3 gallons per hour in 5% 
concentration is pumped propor- 


Continuous automatic treatment of boiler feed water, involving precise 
metering of chemicals: di-sodium phosphate directly into the boiler drum; 
sodium sulphite to the suction end of the boiler feed water pump; sodium 
hydroxide to the raw water inlet line—for pH control. Result: Boiler feed 
water chemically treated to prevent deposit of scale forming solids or 


corrosion in the system. 


tionately against a maximum pres- 
sure of 100 psi to the boiler feed 
water to remove! oxygen. For pre- 
cipitation of magnesium and for 
automatic pH control, a Milton 
Roy Controlled Volume Pump 
meters up to 3 gallons per hour 
of 5% sodium hydroxide at 100 
psi, as called for by the pH control 
system, automatically setting the 
stroke length of this pump. 

Proportional feed of treating chem- 
icals to boiler feed water, utilizing 
automatic control devices to assure 
positive controlled volume meter- 
ing, is typical of thousands of 
similar world-wide installations 
engineered by Milton Roy. Quan- 


1319 EAST MERMAID 


tities of chemicals handled vary 
with the demands of the installa- 
tion. Power men recognize in 
Milton Roy equipment the unvary- 
ing accuracy and dependability so 
vital a part of uninterrupted power 
generation. 


Milton Roy supplies systems for 
all forms of internal and external 
water treatment—handling all 
treating chemicals—to meet all 
pressure and capacity require- 
ments. Write to our engineers for 
complete information, or consult 
your classified ‘phone directory 
for your nearest Milton Roy 
representative. 


OY ~~ 


LANE, PHILADELPHIA 18, PA. 


THIS MILTON ROY BOILER WATER TREATMENT SYSTEM DOES THE JOB 





CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 


INDUSTRY AND POWER * September, 1952 131 








BECAUSE: 


fuel savings of from 20% to 50% 


full operating pressure in 5 minutes. 
from a cold start 


instant recovery to meet any pe 
demand within rated capacity 


simple, safe and foolproof con 
of feedwater and fuel 


no expensive standby 


low installation cos 
er or pump to in: 
stack or accessg 


less sp 
per ho 


To learn how thic 50 h. p. Clayton Forced 
Recirculation Steam Generator reduced steam 
production costi by 70% .. MAIL THE COUPON 


Send name of nearest distributor and arrange 
desk demonstration of Clayton Forced Recirculation 
principle. Send catalog. 


NAME 








ADDRESS Animated flow chart 
shows how Forced 
Recirculation 





STATE. 





cuts steam costs, 


CITY. 
Caylou MANUFACTURING COMPANY 


BOX 550, EL MONTE, CALIFORNIA 





of men and companies 
(Continued from page 128) 





ANNOUNCEMENTS 


Beckman Instruments, Inc.—Pur- 
chased the business and assets of Berk- 
eley Scientific Corp. Operations will 
continue as the Berkeley Scientific Di- 
vision of Beckman Instruments, Inc. 
No changes in management or person- 
nel are contemplated. 


Fuel Engineering Co—To 
simplify product recognition, the name 
“Eclipse” will be used to identify all 
gas and oil-fired industrial appliances 
manufactured by this company. 


Flexonics Corp.—Announces signifi- 
cant design improvements in its Flexon 
expansion joints, and the addition of 
a three-inch size to the general line. 


Hagan Corp.—Purchased American 
Cast Products, Inc., Orrville, Ohio, 
No personnel changes are contem- 
plated. 


Graver Water Conditioning Co.— 
Further expands its technical organi- 
zation to extend its services to central 
power generating stations, industrial 


Vv. J. Calise M. Lane 


plants and municipalities. A new re- 
search and product development dept 
is under the direction of V. J. Calise. 
M. Lane is advanced to the position of 
technical mgr. The customer-service 
dept is in charge of W. J. Lewis. 


Leslie Co—A new wing providing 
increased engineering space has been 
added to the Lyndhurst, N. J. plant. 


New York Belting and Packing Co. 
—Has joined forces with the L. H. 
Gilmer Company. The new organiza- 
tion will continue to operate and be 
known as New York Belting & Pack- 
ing Company. Gilmer products will 
retain the Gilmer name and will be 
sold by the ne organization. B. F 
Ruether, v-p, will be in charge of the 
expanded organization. 


Westinghouse Electric Corp.—The 
air conditioning div announces an op- 
tional five-year warranty plan to cover 
the motor-compressor unit of self-con- 
tained air conditioners. Under this new 
warranty Westinghouse will not only 
repair or replace any motor-compres- 
sor unit failing from inherent defects 
during the term of the warranty, but 


(Continued on page 134) 
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A Maintenance Chief 
shows why he prefers 
two-piece QD design 


1. “WE’VE STANDARDIZED ON THEM” says 
this maintenance chief about the 
Worthington QD sheave. Yes, the mill- 
wrights in his plant prefer the two- 
piece design of the QD sheave with the 
exclusive features that permit holding 
the hub on the shaft in a predetermined 
position and provide for locking the 
key to prevent drifting. See how easy it 
is to install QD hubs and sheaves in 


the pictures below. 


2. “It’s THE LIGHT WEIGHT OF THE QD 
HUB THAT MAKES INSTALLATION EASY.” 
Without sheave rim obstructions, that 
easy-to-handle QD hub can be fitted to 
oversize or undersize shafts using a wedge 
for oversize fits. The QD hub is held ina 
predetermined position on the shaft 
when the flange cap screw is tightened. 
Drifting of the key is prevented by 
tightening of a flange set screw—an- 
other exclusive feature with the Wor- 
thington QD. And, of course, the QD 
hub comes off as easily as it goes on. 


Worthington’s complete line of Multi-V- 
Drives includes QD sheaves in all sizes, the QD 
juniors for fractional horsepower drives, and 
Worthington-Goodyear V-belts. And you can 
get them fast! Your distributor has a complete 


3. “HERE’S WHERE WE REALLY SAVE 
TIME AND TROUBLE.”’ No juggling of a 
heavy rim and hub assembly to get it 
on a shaft with close-tolerance fits. The 
rim—with its large taper bore opening 
—slips easily over the small end of the 
taper QD hub—like threading a needle 
with a very large eye! A tight press-fit 
is assured as heavy pull-up bolts are 
tightened. There’s no doubt about it— 
the friction-cone fit of the Worthington 
QD hub and rim grips the shaft tighter 
than any other sheave. 


Buy these Worthington standard products from your local distributor 
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4. “ONCE ALIGNED, IT NEVER NEED BE 
RE-ALIGNED.” That’s a basic advantage 
with the QD, Mr. Maintenance Chief. 
Men like you know that the rim is easily 
removed using the heavy pull-up bolts 
as jack screws. If a speed change is 
called for, another size sheave can be 
slipped on the QD hub without dis- 
turbing alignment. If the QD hub is 
removed from the shaft for unit main- 
tenance, it’s easily positioned and held 
in place through the flange cap screw 
on re-assembly. 


stock backed by the largest factory stocks you'll 
find anywhere. Send today for more information 
in Worthington Bulletin V-1400-B7F. 
Worthington Corporation, Multi-V-Drive Sales 
Division, Buffalo, N. Y. 


mv.21 








there IS a difference...” 





*One of the many Preferred’s 
25-year features that insures 
dependable performance. 
Five square feet of heating 
surface per boiler horsepower. 


PREFERRED never compromises 
QUALITY! 


Another one of the many outstanding “quality features” of 
the Preferred Unit Steam Generator is the basic design of 
five square feet of heating surface per boiler horsepower. 











Hundreds of installations, backed by many years of experi- 
ence and records, have consistently proved — many times 
over — that this ratio affords maximum practical thermal 
efficiency and maximum life expectancy . . . 25 years of 
dependable, low maintenance-free service at a minimum effi- 
ciency of 





With Preferred Unit Steam Generators, five square feet 
per boiler horsepower and lower BTU heat release offer, in 
turn, a lower temperature gradient preventing steam blanket- 
ing of wet surfaces, a cause of pressure vessel loss. An in- 
crease in temperature gradient through insufficient surface, 
higher BTU heat releases and consequent steam blanketing 
rapidly increases the rate of precipitation, vitally affecting 
life expectancy, maintenance and operating costs. 


— This feature . . . and many other “quality 
features” are described in detail in Bulletin 2000. 


PREFERRED UTILITIES MFG. CORP. 


1860 BROADWAY + NEW YORK 23. 





News 
of men and companies 
(Continued from page !32) 





ANNOUNCEMENTS 


will make allowance for labor costs 
involved in its repair, as well as pay- 
ing for shipping charges for repair or 
replacement parts. 


John Zink Co.—Invitations for the 
third annual process heating seminar 
to be held Saturday, October 4th in 
Tulsa, Oklahoma will be issued on re- 
uest by John Zink Company, 4401 
South Peoria, Tulsa, Oklahoma. Pa- 
pers dealing with preheated forced 
draft, tube failures, bubble tower cor- 
rosion and considerations involved in 
the use of alloy steel castings in proc- 
ess work will be prepared and read by 
four nationally known writers. 


EXPANSIONS 


U. S. Atomic Energy Commission— 
Will construct a new gaseous diffusion 
plant for the production of uranium 235 
in Pike County, Ohio, about 22 miles 
north of Portsmouth, Ohio. 


Allis-Chalmers Mfg. Co.—Purchased 
the plant of Victor Electric Products, 
Inc. in Cincinnati, Ohio to provide ad- 
ditional space and shipping facilities 
for Texrope drive equipment. With 
this move, office and production facil- 
ities of the apparatus div will be con- 
solidated in two plants under J. D. 
Greensward, genl mgr. Norwood 
Works. 


Aluminum Company of America— 
A new rolling mill, costing approxi- 
mately $4% million and capable of pro- 
ducing extra-wide tapered sheet and 
plate for aircraft, will be installed at 
the Davenport, lowa works. 





NEW POWER PLANT EQUIPMENT 
ADDS INTEREST TO POWER SHOW 


The results of extensive develop- 
ment work on new equipment tor 
power plants will come into view for 
the first time at the National Exposi- 
tion of Power and Mechanical Engi- 
neering in Grand Central Palace, 
New York, December 1 to 6 this 
year. Also on eee display for the 
first time will many examples of 
equipment brought out since the last 
exposition, but only just reaching the 
stage of full production. The show is 
being held under the auspices of the 
ASME at the time of the society's 
annual meeting. 

There will be om view many new 
varieties of structural engineering 
materials and items of power plant 
and processing equipment in which 
they are being employed for the first 
time, Specialties for the power plant 
are multiplying rapidly and exbibi- 
tors are planning to feature numerous 
such devices as special attractions to 
point up their displays. 

The exposition is under the man- 
agement of the International Exposi- 
tion Co., with headquarters in New 
York. C. F. Roth, exposition mana- 
get, and E. K. Stevens, associate 
Manager, are in charge. 
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Beckman Instruments, Inc.—Retains 
Donald R. Warren Co., Los Angeles, 
to <> the new main plant and of- 
fices which will be erected on a recent- 
ly acquired 45-acre site in the 
Habra-Fullerton area. Plans call for 
an expandable desi — an initial 
floor space of 200, sq ft. 


The Kuljian Corporation—Founda- 
tions are ~~ & completed and struc- 
tural work has begun on the Central 
Electric Power Cooperative at Cham- 
ois, Missouri. The initial installation 
consists of one boiler of 175,000 Ib per 
hr steam capacity at 850 psi and 900 
FTT. This outdoor pulverized coal- 
fired boiler will deliver steam to one 
15,000 kilowatt, four bleed extraction, 
hydrogen-cooled turbine. Chrome moly 

iping is used for the main steam lines. 

Itimate station capacity is planned for 
four of these units. 


Johns-Manville Corp.—Has awarded 
a contract for design and construction 
of a new 80, sq ft building to be 
located at Watson, Calif., to The H. 
K. Ferguson Co. The building will be 
used for manufacturing purposes. 


there IS a difference...’ 





Fluor Corp.—Has been awarded a 7 


contract for the major portion of a $7 
million modernization program at Im- 
perial Oil's Regina refinery. 


Westinghouse Electric Corp.—A $32 


*Expansile Precipitator for 
maximum gas velocities in all 
tubes. This is another one of 


— 





million expansion program that will 
take about a year to complete is under 
way at the South Philadelphia Works. 
The project involves re-occupanc 

der lease agreement, of the —. 
owned Merchant. Marine plant adjoin- 
ing the South Philadelphia Works, 
extensions to existing buildings, ex- 
tensive purchases of new machine tools, 
and a previously announced $6 million 
steam and gas-turbine research and 
development laboratory. 


APPOINTMENTS 


Foster Wheeler Corp.—A. J. Lacock 
is appointed director of purchases and 
will be responsible for the operations 


A. J. Lacock F. J. Swenson 


of the general purchasing dept. He 
replaces F. J. Swenson, who will re- 
main active as special assistant. 


The Fluor Corporation, Ltd—F. S. 
Wade, chairman of the board of di- 
rectors of the Southern California Gas 
Co., and D. E. Browne, comptroller 
of the Lockheed Aircraft Corp. were 
elected to the board of directors. They 
will fill the unexpired terms of F. M. 
Stephens, v-p of Fluor’s manufactured 
products div, and J. F. Gardner, head 
of the project coordination dept, both 
having submitted board resignations. 


(Continued on page 138) 





year built-in features. 











PREFERRED can do the job 


and do it BETTER! 


Another one of a long list of exclusive “quality features” 
of the Preferred Unit Steam Generator is the Expansile Pre- 
cipitator which helps “Preferred” to do the job better 
because it is designed and engineered to perform better! 

This Preferred component enables maximum gas velocities 
to be equally maintained in all tubes of the pressure vessel. 
This is particularly important in the last pass where any drop 
in velocity (due to obstructions or insufficient mechanical 
impetus) results in rapid build-up of deposits. The expansile 
precipitator prevents this build-up, thus minimizing mainte- 
nance costs. The Preferred Expansile Precipitator is your 
overall insurance for clean, smokeless operation and healthful 


working conditions . . . trapped impurities cannot escape to 
surrounding areas. 


The Preferred Generator gives economical, low-maintenance 
service at a minimum guaranteed efficiency of 80% .. . for 
twenty-five years. The Preferred Unit Steam Generator is 
insurance for optimum combustion based on automatic and 
simplified operation. 

— This is 


described in 
send for your copy todoy. 


PREFERRED UTILITIES MFG. CORP. 


a 1860 BROADWAY - NEW YORK 23, WM. Y. 


one of the many “quality features” 
. » for complete details 
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STAINLESS STEEL DEAERATING TANK is hoisted in place during construction 
of one of Detroit Edison Company’s Heating Plants at Detroit, Michigan. 


When COz Caused a Headache 
..- Worthington Cured It 


Detroit Edison had the solution to its problem 
—the problem of CO, in its steam—except for 
one thing. 

Zeolite-softened municipal water used in their 
steam plant contains high percentages of carbon- 
ates which decompose and generate CO, in the 
boilers. Carried over with the steam into heating 
and processing equipment, that CO, could cause 
plenty of trouble. 

The CO, problem was solved by Detroit Edison 
engineers by acid treating the softened water, 
converting the carbonates to CO2. The gas thus 
formed is driven off in a deaerator. 

However, no standard deaerator could success- 
fully remove the large quantities of CO, released 
by the acid treatment, and deliver water to the 
boiler with practically zero oxygen and zero CO». 
Furthermore, standard materials would have 
lasted only a few months under such conditions. 


A GREAT TEAM IN STEAM 


NON-CONTAMINATED STEAM 


Worthington provided the answer. Detroit 
Edison engineers selected a Worthington deaera- 
tor specially designed for these severe conditions, 
built entirely of stainless steel, and guaranteed to 
deliver water containing not over 0.005 ppm of 
oxygen and not over 0.1 ppm of CO». The result 
is steam containing so little CO, that the amount 
cannot be accurately measured! 


On problems like this one, Worthington not 
only furnishes all of the equipment needed in a 
complete water treating installation, but also has 
the engineering ability to work with your en- 
gineers on the complete problem of generating 
steam for power or processing. For further in- 
formation on why there’s more worth in Worthing- 
ton, address Worthington Corporation, formerly 
Worthington Pump and Machinery Corporation, 
Steam Power Division, Harrison, New Jersey. 
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"WE SAVE OVER *68,000 A YEAR— 
BY BURNING COAL THE MODERN WAY! 


| Bgl ene of eels Ninow coms 
every thousand Ibs. of steam. This is a 


@ Today, bituminous coal’s inherent economy has 
been greatly increased. Modern combustion installa, 
. auto- 
matic coal- and ash-handling systems cut labor costs 
to a minimum. 


tions give you more steam for every dollar . . 


A consulting engineer can show you how coal can 
do a better job—and save you real money—in a plant 
designed to meet your specific needs. 

In addition, with coal you get the basic advantages 
of price stability, and dependable supply. These ad- 
vantages are assured by America’s virtually inex- 
haustible coal reserves and the high productivity of 
America’s coal industry. 


FOR WIGH EVIICIENC) 


te!) FOR 


says Mr. H. A. Sherer, Chief Engineer, 
Reeves Stee! & Manufacturing Co., Dover, Ohio. 


“We installed two new boilers and stokers and 
a modern coal- and ash-handling 

Here are our yearly savings: $38,576 saved on 
fuel, $9,353 on labor, $20,739 on repairs and 
maintenance. That's a total of $68,668—saved by 
burning bituminous coal the modern wayl” 





if you operate a steam plant, you can't 
afford to ignore these facts! 


COAL 
COAL 


in most places is today’s lowest cost fuel. 


resources in America are adequate for all 
needs—for hundreds of years to come. 


production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 


prices will therefore remain the most stable of 
all fuels. 


is the safest fuel to store and use. 


is the fuel that industry counts on more and 
more—for with modern combustion and han- 
dling equipment, the inherent advantages of 
well-prepared coal net even bigger savings. 


BITUMINOUS COAL INSTITUTE 
A Department of National Coal Association, g o.c 


COAL 


COAL 


COAL 
COAL 


Weachki 





LOW COST 


YOU CAN COUNT ON COAL! 
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ON THESE TWO INSTALLATIONS 


pessures Oh FLY ASH 
i oni Effietency 





Here’s on-the-job proof that Aerotec Series Mechanical-Electrical Dust 
Collectors are used for continuous efficiency. Guaranteed 97.5%, at normal 
full load the overall efficiency is anticipated as high as 99% at these two 
Canadian generating stations of The Hydro-Electric Power Commission of 
Ontario. Aerotec Series Collectors serving each plant combine a design 3RAS 
Mechanical and an Electrical Precipitator. 

In the Mechanical unit, small diameter, permanent molded aluminum 
tubes provide high efficiency. Exclusive Aerotec pocket type collecting elec- 
trodes in the Electrical Precipitator reduce reentrainment of dust in the gas 
stream, contributing to a sharp improvement in stack appearance. The com- 
bined actions of these units assure maximum dust collection efficiency. 
Many Aerotec Series installations verify that fact. 

Your plant can eliminate dust nuisances with 
Aerotec equipment just as many well-known 
companies have done. This highly successful 
performance is a reliable measure of Aerotec 
ability to solve your dust collection problems. 

Write our Project Engineers today! 
Project Engineers 
THE THERMIX CORPORATION 
GREENWICH, CONNECTICUT 
( Offices in 38 Principal Cities) 
Conodian Affiliates: T. C. CHOWN, LTD. 
Montreal 25, Quebec Terente 5, Onterie 


THE AEROTEC CORPORATION 


GREENWICH, CONN 





of men and companies 
(Continued from page | 35) 





NEW REPRESENTATIVES 


Nordberg Manufacturing Co—Mead 
Engine and Welding Works, Sterling, 
Kansas is appointed industrial distribu- 
tor for Nordberg 4FS diesel engines. 


L. J. Wing Mfg. Co—Added the 
following sales representatives: Eggel- 
hof Engineers Inc., Tulsa, Oklahoma; 
Eggelhof Engineers Inc., Houston, 
Texas; Engineering Associates, Erie, 
Pennsylvania; Hawaiian Equipment 
Ltd., Honolulu, Hawaiian Islands; Guy 
Mankin Phi Kent, Connecticut; Pre- 
mier Industrial Ltd. Edmonton, Al- 
berta, Canada; Industrial Equipment 
Co., Orlando, Florida. 


SALES OFFICES 


B-I-F Industries—New office headed 
by R. W. Lindsey will be located at 
Room 207, Congress Bidg., 3527 Broad- 
way, Kansas City, Mo. 


Quaker Rubber Corp.—Establishes 
new stock carrying branch warehouses 
and sales offices at 2360 N. W. Quimby 
Street, Portland 10, Oregon and 2201 
N. Washington Ave., Minneapolis. 


Raybestos-Manhattan, Inc.—Opens a 
new Houston warehouse at 3012 Canal 
Street with M. C. Nugent in charge. 
Also announces appointment of the 
Webster-Robinson Machinery & Sup- 
ply Co., Inc. as a new distributor in 
the Tacoma, Washington area. 


Syntron Co.—The Syntron Chicago 
Sales Co., representative in the Chica- 
go area, announces the opening of a 
new store at 236 N. Crawford Ave. 


APPOINTMENTS 


Goodyear Tire & Rubber Co.—J. L. 
Reid moves to district mgr, mechanical 
goods sales at Salt Lake City, re- 
placing W. T. Roberts, who retired 
after 32 years’ service. 


— 


J. L. Reid J. A. McBride 


Buell Engineering Co., Inc—The 
board of directors names J. A. McBride 
genl mgr and v-p in charge of sales. 


The B. F. Goodrich Co—W. W. 
Scull, genl mgr of manufacturing serv- 
ices since 1947, is named director of 
urchases and traffic to succeed E. A. 

tevens who becomes treasurer. 


(Continued on page 143) 
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WORTHINGTON SUPERCHARGED DIESEL ENGINE at Kalamazoo Paper Co., 
Kalamazoo, Michigan, driving 600-kw generator. 


Kalamazoo Paper Co. guards against costl 


shutdowns with heavy-duty diesel generator 


Company installs Worthington supercharged diesel and 600-kw generator for stand-by 


An insurance policy against 
costly shutdowns! Such is the at- 
titude of Kalamazoo Paper Com- 
pany management towards the 
Worthington medium-speed, 
heavy-duty diesel they’ve in- 
stalled for stand-by service. 

Reason for their choice of this 
large heavy-duty unit was the 
reputation for absolute dependa- 
bility that has been built up for 
these rugged Worthington engines 
over a period of years. 

Let’s look at some of the time- 
tested features that insure this 
dependability: 

1. Heavy cast-iron base and frame. 


2. Steel forged crankshaft bedded in 
base. 


3. Gear-driven camshaft. 


4. Metal-to-metal fit between cylin- 
der heads and liners. 

5. Main bearings lubricated at bot- 
tom where pressure is greatest. 

6. 4-bolt connecting-rod bearing as- 
sembly. 

An insurance policy can be no 
better than the company that 
backs it. That’s why before you 
buy, it will pay you to look care- 
fully into the manufacturer’s rep- 


Economical Continuous Power—Diesel Engines, 150 to 2,100 hp . . 


Gas Engines, 190 to 2,100 hp . . 


. Dual Fuel Engines, 150 to 2,100 hp. 
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It is by serving customers such 
as Kalamazoo that Worthington 
through the years has built a rep- 
utation for manufacturing long- 
lived, dependable equipment—a 
reputation that is backed in the 
heavy diesel field by the longest 
experience of any manufacturer of 
this type of equipment. 

Feel free to call on Worthington 
for further details on diesel per- 
formance. We can meet all your 
engine requirements — oil, gas, or 
“dual fuel”. Contact Worthing- 
ton Corporation, Engine Divi- 
sion, Buffalo, New York. 





American Blower...a time-honored name in air handling 


Columbus, Ohio, has a conveniently located American Blower Branch Office to 
provide you with date: and equipment for air handling. You can reach American 
Blower in Columbus by calling University 9190. In other cities, consult your phone book. 


MORE BUSHELS 


Recently, a manufacturer bought several 
of our type TM Gyrol Fluid Drive units 
for use on his oil seed presses. Then, he 
kept close records on the performance 

of each press for almost a year. Reports 
show that with the Gyrol Fluid Drives, 
the daily capacity of each press was 
boosted from 1300 to 1650 bushels! For 
the advantages of smooth power 
transmission, shock absorption and 
overload protection on your machines. 
call your nearest American Blower 
Branch Office. 


BETTER PROCESSING 


Why not call on American Blower to help 
with the air handling assignments in 
your chemical process work? We've had 


plenty of firsthand experience. Major 
chemical producers use American 
Blower fans and blowers (both standard 
and special types) in processing 
chlorine, elemental phosphorus, sulphuric 
acid, bleach and caustic. Our branch 
office personnel can often save you time 
with on-the-spot suggestions. 


NOW IS THE TIME... 


Plan now for winter heating. If your 
present heating system is inadequate or 
inefficient, replace or supplement it with 
American Blower Unit Heaters. These 
efficient Unit Heaters distribute 
heat evenly over a wide area, assure 
comfortable final temperatures 
everywhere. In many installations, 
American Blower Unit Heaters have 

id for themselves in fuel savings alone 
within two to three years! Models for 
steam or hot water heating systems, also 
self-contained, gas-fired models. 


Whether your needs are civilian or 
military, American Blower heating, 
cooling, drying, air conditioning and air 
handling equipment contributes toward 
improving over-all comfort and 
efficiency. For data, phone or write 

our nearest branch office. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of Ammmican Rapuaror & Standard Sasitary conrozation 


your Best AMERICAN © BLOWER 





Gyrol Fluid 
Drives 


Industrial Fans 


AIR HANDLING 
EQUIPMENT 


Serving home and industry: UMURCAN-SIANDARD + AMERICAN BLOWER + CHURCH SEATS © DETROIT LUBRICATOR + KEWANEE BOILERS © ROSS HEATER + TONAWANDA iROn 
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In this modern newspaper building 
passersby can see running presses 
through 11 ft. plate glass windows, 
located directly behind flog pole 
in this picture. 


inc. John McShain, inc. — General Contractor. Stondard Engineering Company, Engineers and Contrac!urs. 


WASHINGTON POST BUILDING, Washington, D. C. Albert Kahn Associated Architects and Engi nesrs, 


THE WASHINGTON POST’S new 7-story 
building is heated by a combination of a hot blast ven- 
tilating system for the inside areas and convector radia- 
tion along the outside walls. The steam distribution 
system is divided into two sections, one supplying the 
fan blast coils at 3 Ibs. to 5 lbs. pressure and one supplying 
the radiation at 3 lbs. to 5 Ibs. pressure. 


Three Cleaver-Brooks 150 hp., oil-fired, self-contained boilers were 
easily and quickly installed in low headroom, basement space. 
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Three Cleaver-Brooks 150 hp. oil-fired, self-contained 7 
boilers, installed in the basement location, supply steam 7 
for the entire heating system. 


Modern Cleaver-Brooks boilers are increasingly specified 
for heating service. Completely self-contained and com- 
pact in design, requiring minimum headroom and floor 
area, Cleaver-Brooks boilers offer many installation and 
operating advantages — oil, gas, or combination oil and 
gas firing — fully automatic — clean — dependable per- 
formance — operate at a guaranteed efficiency of 80%. 
Available in sizes from 15 to 500 hp., 15 to 250 psi. 


Write for the latest, fully illustrated Steam Boiler Cata- 
log — Cleaver-Brooks Company, Dept. K, 302 East 
Keefe Avenue, Milwaukee 12, Wisconsin, U.S.A. Cable 
address; CLEBRO-Milwaukeewis. 


Originators of Self-Contained 
STEAM BOILERS 


Oil and Bitumen Tank-Car Heaters ® Distillation Equipment * Oil 
ond Gas-Fired Conversion Burners 
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Industrial concretes made with LUMNITE 


can cut costs throughout your plant 





TOUGH — Inside view of a giant multiclone dust collector Gunite-lined with 
Lumnite and trap rock sand at the Sewaren, New Jersey, generating station 
of the Public Service Electric and Gas Company. Where abrasion, heat and 
corrosion are problems, it pays to use Lumnite from the start. 


WHETHER YOU NEED a tough, heat-resistant concrete for flues, ducts, 
stacks, breechings or ash pits . . . a corrosion- and wear-resistant bunker 
lining . . . or a fast, overnight foundation—you’ll find adaptable Lumnite 
fills the bill. 

Concrete made with Lumnite calcium-aluminate cement is highly 
resistant to the corrosive attack of sulphurous gases and the abrasive 
action of high velocity gases and fly ash. Low volume change enables it 
to withstand high temperatures and severe thermal shock. It reaches 
service strength in 24 hours or less, so construction or repairs go fast. 


FOR CONVENIENCE — use castable refractory mixes of Lumnite and 
selected aggregates to meet specific temperature and insulation require- 
ments. Made by manufacturers of refractories and sold by their dealers. 
For more information write: Lumnite Division, Universal Atlas Cement 


Company (United States Steel Corporation Subsidiary), 100 Park Ave- 
nue, New York 17, N. Y. 


SMOOTH — Gunite made with Lumnite 
and trap rock sand forms a smooth 
jointless lining that resists heat in this 
fet alr duct at the Sewaren generating 
nats 


DURABLE — Gunite made with Lumnite 
and trap rock sand resists corrosion in 
this water-filled ash hopper also at the 
Sewaren generating station. For other 
jobs, Lumnite with suitable aggregates 
will resist thermal shock and 2600° F. 
heat. 


PAST— Placed in 15° below zero 
weather, Lumnite -Concrete power-line 
tunnel gained full service strength in 
24 hours. In service over 27 years at 
International Harvester, Chicago. Use 
this durable overnight concrete and cut 
costly outage! 


* **LUMNITE?” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 


f > 





“THE THEATRE GUILD ON THE AIR”—Sponsored by U. S. Steel Subsidiaries — Sunday Evenings — NBC Network 
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News 
of men and companies 
(Continued trom page 138) 





Allis-Chalmers Man Co.— 
Dr. S. H. Mortensen, chief electrical 
engineer for the power department, 
and his assistant, F. Jeffrey, retired 
July 31. Also retired is R. W. Davis, 
formerly of the Norwood Works. 


The Babcock & Wilcox Co—W. H. 
Old has joined the mane as director 
of purchasing. He will be located in 
the New York office. The Tubular 
Products Div. adds E. E. Reagle to 
the technical staff of the sales dept. 


Dearborn Chemical Co—New ad 
mgr is R. R. Anderson, formerly with 
Fairbanks, Morse & Co. This appoint- 
ment fills a vacancy created by the 
resignation of E. J. Goris. 


—Names H. B. 
Hummer director of research. 


Weston Electrical Instrument Corp. 
—New mer of distributor relations is 
G. E. Martin who is now responsible 
for the administration of all company 
policy regarding product sales through 
wholesale distributors. 


G. E. Martin J. G. King 


Owens-Illinois Glass Co.—J. G. King 
is named general manager of the Kaylo 
Div. succeeding T. A. Collins, who is 
resigning to accept another position. 


New York Belting and Packing Co. 


—C. A. Franklin, Jr. is named western 
district sales mgr. He succeeds O. L. 
Wall who died June 29, 


The Trane Co.—A. B. Medbery joins 
the products engineering dept. He will 
handle engineering standardization 
duties in the design and development 
of air conditioning and refrigeration 
products. 


Universal Atlas Cement Co.—An- 
nounces retirement of A. C. Cronkrite, 
v-p, central region sales. G. S. Neel, 
western region sales manager, takes 
over as v-p, central and western region 
sales, Chicago. 


Worthington Corp—Names W. A. 
Finn assistant general sales manager. 
His hqtrs are at Harrison, N. Y 


Union Iron Works—L. J. Westin 
is appointed district mgr, with offices 
at Graybar Bldg., New York. He re- 
places W. D. Seeley who has resigned 
because of continued ill health. 


—End 








you can lose plenty if you're 


OWDER-TRAPED 


It doesn’t pay to skimp on traps. . . especially steam traps. Water 
and air in steam lines reduces effective temperatures, 
wastes fuel and adds to maintenance costs. 


Clark Steam Traps have proven their outstanding drainage 
efficiency over many years of use in thousands of plants. 
Now, with the new Duo-Step double-drainage capacity feature, 

they can handle twice the condensate of ordinary traps. 
It will pay you to see your Clark representative or 
write us for further information. 


SERIES “60° IN- 
VERTED BUCKET 
TRAP. Choice of 
horizontol or verti- 
col inlet or ovtlet. 
For pressures up to 
150 P.S.1. “Clark- 
loy”’ guided disc 
ond seot. 


CLARK 701" - 0 
(DUO-STEP) TRAP. 
A forged stee! trap 
for pressures up to 
500 P.S.1. and tem- 
perotures of 750°F 
Equipped with 
Duo - Step leverage 
ond venting, Clork- 


loy seats and discs. 
Pipe sizes V2" or 24". 


SERIES **80°'-D 
(DUO-STEP) TRAPS. 
Cost semi-stee! con- 
struction for pres- 
sures up to 250 
?.S.1. and tempere- 


seots ond discs. 
Pipe sizes from Vo" 
to 2”. 


THE CLARK MANUFACTURING CO. 


1830 EAST 38th STREET + CLEVELAND 14, OHIO 


a 
THE. HOME OF DUO °TEP Levernnce 


SREFLS 


The complete line of dependable fluid controls 
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how 

(lo you 

want your 
HO! WATER > eine 


copper lined storage heater. Supply of hot water is 
, even from a minimum steam supply. 

The tank is completely lined with co which 

hot water pure mar ae Ayo until aid:tn Same 

of these aes lined storage heaters are still turn- 

ing out clear, clean hot water after more than 40 years 

of low-cost service. 

Check your own hot water needs—then check in with 

p-k for the most satisfactory, most efficient equipment 

to provide long-life service. 


CONTINUOUSLY? 


For every industrial process or commercial demand 
there’s a p-kc instantaneous hot water heater available. 
pk heaters assure continuous hot water supply, to 
any needed capacity. 

In instantaneous heaters, tem ture and e 

pal ge have been elimina d-en camanne of 
dependable, safe operation. Plus the fact that pc sim- 
plified construction — easy, economical inspection 
and maintenance. Check your needs now with pc 
for the right answer. 





Closed Type Reclaimers * Condensate 
Coolers * Flexitube Reclaimers * Hot 
Water Storage Heaters (Vertical and 
Horizontal Types) * Instantaneous Hot 
Water Heaters * Open Pit Type Reclaimers 
Copper Silicon Hot Water Storage Heaters 
Cement Lined Hot Water Storage Heaters * Clad 


Patterson-Kelley C 


a 
Steel Hot Water Storage Heaters aC 


® i100 1190 Burson Street East Stroudsburg, Pa. 


101 Pork Avenue, New York 17 * Railway Exchange Building, Chicoge 4 * 1700 Walnut Strect, Philedelphie 3 * 96-A Huntington Avenue, Boston 16 * cond other principal cities 
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“RUBBER RIVETS” 


Exclusive in Manhattan £redless Belts 


SPLICE FAILURES 


You get much longer life out of Manhattan's Endless Flat Belts 
because of our exclusive use of “Rubber Rivets” in splicing the 
cover, In ordinary endless belts the stress of flexing over small 
pulleys concentrates where the cover is spliced. Failures of 
these belts start at this point of greatest weakness e With 
Manhattan Belts the stress is dissipated over a wide area. The 
difference is illustrated above. During manufacture “Rubber 
Rivets” are inserted at pre-determined points through the 
cover. Vulcanizing then makes these rivets an integral part of 
the belt, eliminating possibility of separating e This is the 
j"Extensible-Tip” exclusive with Manhattan. This plus feature 
in all Manhattan Endless Belts gives you longer belt life and 
lower belt cost ... typical of the R/M engineering that also 
saves you money in hose, V-belts and conveyor belts « 





MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS - MANHATTAN, INC. 





Ge F@e@ero 2 


Tank Lining A 








Other R/M products include: wdustrial Rubber 


© Fon Belts © RadiatorHose © Packings © Grake Linings © Broke Blocks, 


Clutch Focings © Asbestos Textiles © Sintered Metol Parts © Sowling Ball 
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accept no of economy 


LOOK at these STEAM COSTS 


from a prominent Rhode Island Textile Manufacturer 





fies) 


STEAM GENERATORS 


SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER. TIME DUARE. NEW YORK 8, NY 
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AIR & DUST FILTERS & COLLECTORS 


Dust & Fly Ash Recovery 500 
32-page booklet outlines principles of 

Multiclone centrifugal dust recovery 

Western Precipitation Corp. p 167. 


Dust Control Systems 501 

Literature available on Kirk & Blum 
dust control systems. The Kirk & Blum 
Mfg. Co. p 123. 


Dust Control System 502 

Information available on Schneible 
multi-wash dust control systems. Claude 
B. Schneible Co. p 62 


Dust Collectors 


Adv. p 138 contains information on Aero- 
tec series mechanical-electrical dust col- 
lectors. The Thermix Corp 


Electrical Precipitators 503 
Bull FA contains complete data on Cot- 
trell precipitator. Research Corp. p 151. 


Dust Collectors 504 


Bull 164-3 describes Norblo automatic 
bag type dust collection. The Northern 
Blower Co. p 155. 


ANTI-CORROSIVE & PROTECTIVE 
COATINGS 


Rust Preventive 505 
Adv. p 61 Pp ‘or pl 


This department is both a product index for 
advertising and a keyed listing for advertised 
literature. Refer to advertisement on page 
indicated and contact advertiser directly — 
or list paragraph key numbers on reader 


service card { page 147) to get data you want 


tails on G-E heavy-duty cleaning equip- 
ment. General Electric Co. 


BUILDING MATERIALS 
& MAINTENANCE 


Iron Cement 510 


Free repair handbook describes Smooth- 
On repairs. Smooth-On Mfg. Co. p 163. 


Pipe Sealing Compound 511 

Bulletins describe Weco Hi-Speed Seal, 
a leak-proof coating for pipe threaded 
connections. Well Equipment Mfg. Corp. 
p 179. 


Floor Patch 512 
Send coupon on page 176 for complete 

details of trial order plan and Handbook 

of Building Maintenance. Flexrovck Co. 


Thread Compound 513 

Free sample and data sheet on Fel-Pro 
C-5 “Hi-Temp” thread compound. Felt 
Products Mfg. Co. p 169. 


COAL, ASH & BULK HANDLING 


Coal Handling Equipment 514 

Cat No. 778-A contains complete data on 
Jetfrey coal and ash handling equip- 
ment. The Jeffrey Mfg. Co. p 121. 


Electric Vibrators 515 


Free illustrated folder available on Syn- 
tron electric vibrators. Syntron Co. p 117 


Mikro Air Coaveyer System 516 

Bulletin describes Mikro air conveying 
system for conveying material from any 
dust source. Pulverizing Machinery Co 
p 128. 


Belt Conveyer 517 

Bull 132 contains complete story on 
Hewitt-Robins sectional belt conveyer. 
Hewitt-Robins Inc. p 160. 


Coal Handling Equipment 


Adv. p 2 contains information 
NYB&P industrial belting. New Y 
Belting & Packing Co. 


Coal Handling Equipment 5 

Book 2410 contains drawings and 
graphs of many outstanding coal 
dling systems. Link-Belt Co. p 3. 


Concrete Stave Silos 
Full details on Marietta industrial 
age systems and precast insulated 


(Continued on page | 








ft 
information on Rust-Oleum sealing com- 
pound. Rust-Oleum Corp 


BOILERS & BOILER ACCESSORIES 


Boiler-Stoker Combination 

See adv. p 530 for case history showing 
cost and savings of revamping boiler 
plant. Erie City Iron Works. 


Forced Draft Blowers 506 

Bull FD-52 contains information on 
Wing turbine blowers. L. J. Wing Mfg. Co. 
p 163. 


Wickes Steam Generators 507 

Descriptive literature available on 
Wickes steam generators. The Wickes 
Boiler Co. p 22, 23. 


Chimneys 


See adv. p 174 for information on chim- 
neys. C lidated Chi y Co 





BUILDING HEATING, VENTILATING & 
AIR CONDITIONING & REFRIGERATION 


Air Handling Equipment 

Information on heating, cooling, drying, 
air conditioning and air handling equip- 
ment. American Blower Corp. p 140. 


Unit Heaters 508 


Bulletin describes Trane's new rugged 
gas unit heater. The Trane Co. p 36 


Heavy-Duty Cleaners 509 
Coupon on page 161 offers complete de- 


Air & Dust Filters & Collectors . 149 


Anti-Corrosive & Protective 
Coatings .. 


Boilers & Boiler Accessories 


Building Heating, Ventilating, Air 
Conditioning & Refrigeration 


Building Materials & Maintenance 
Coal, Ash & Bulk Handling . 
Compressors 

Controls, Regulators & Instruments 
Diesels . 

Electrical Distribution 

Electrical Heating Units 

Fans & Blowers 

Filters, Strainers & Purifiers 

Fuels & Firing Equipment . 

Heat Exchanger Equipment 





PRODUCT 


Lubricants, Lubrication, Oil 
Filters & Purifiers 


Mechanical Power Transmission 
Motors and Generators 
Packaged Steam Generators 
Packing & Gaskets 

Pipe & Fittings 

Pumps ... 

Refractory Concretes 

Soot Blowers & Tube Cleaners 
Steam Specialties 

Tools 

Transformers 

Turbines 

Valves 

Water Treatment 
Miscellaneous 
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SIELE AND CONSTRUCTION 


— for 


INCREASED CAPACITY 





GREATER EFFICIENCY 





MORE FLEXIBLE OPERATION 





Corporation, St. Petersburg, Fla. 


Increasing population and great industrial growth demanded rapid expansion of 
Florida Power Corporation’s Bayboro Plant. The solution of this urgent power 
problem is an excellent example of how creative engineering surmounts the 
obstacles met in modern expansion projects. 





Making maximum use of existing facilities, The Kuljian Corporation’s design 
provided needed additional capacity with increased over-all efficiency and greater 
control flexibility. 


Construction was completed by The Kuljian Corporation on a seemingly impossible 
schedule to permit tie-in to existing equipment during a low-demand period. 


The Kuljian Corporation’s experience in solving many power generation and utiliza- 
tion problems can help you win your race against time . . . profitably. 





Fe Krulpiaan Gyeoration 


ENGINEERS © CONSTRUCTORS 
1200 North Broad Street, Philadelphia 21, Pa. 
MEXICO CITY * CARACAS * MADRID * ROME © ATHENS * TOKYO © CALCUTTA 





Readers’ guide to 
advertised 
products 
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crete wall panels. The Marietta Concrete 
Corp. p 170. 


COMPRESSORS 


Compressors 521 

Full information available on O-CE com- 
pressors for continuous, heavy-duty op- 
eration. Chicago Pneumatic Tool Co. p 112. 


Compressors 522 

New bulletin contains complete infor- 
mation on Cooper-Bessemer power-driven 
Type M compressors. The Cooper-Besse- 
mer Corp. p 48. 


CONTROLS, REGULATORS 
& INSTRUMENTS 


Draft Gage 523 

Bull 52-1060-210 contains full informa- 
tion on the Hays Vertiscale draft gage. 
The Hays Corp. p 181. 


Pressure Regulators 524 

Coupon on p 170 lists bulletins and data 
available on Atlas temperature regulators 
and other products. Atlas Valve Co. 


Regulators 525 

Bull 350 gives complete details on 
Spence’s line of automatic regulating 
valves. Spence Engineering Co., Inc. p 52. 


Tank Gage 526 
Details available on Liquid ter tank 
gage. The Liquidometer Corp. p 161. 


Indicators and Recorders 527 

Free booklet contains data on Ranarex 
indicators and recorders. The Permutit 
Co. p 164. 





Temperature Regulators 528 
Sales Sheet No. $1429 contains data on 

complete line of self-operated tempera- 

ture regulators. Sarco Co., Inc. p 115. 


Recorders 529 

Cat G-143-B describes many styles of 
Auto-Lite temperature indicators and re- 
corders. The Electric Auto-Lite Co. p 171. 


Diesel Engines 530 

Bulletin contains full details on Nord- 
berg Radial diesel engines. Nordberg Mfg. 
Co. p 55. 


Diesel Engines 


See adv. p 139 for information on Worth- 
ington heavy-duty diesels for stand-by 
service. Worthington Corp., Engine Div. 


ELECTRICAL DISTRIBUTION 


Power Cables 

See adv. p 60 for G-E super coronol that 
is now rated at 85 C copper temperature. 
General Electric Co., Construction Ma- 
terials Div. 


Unit Substations 531 


Cat Sec 9000 contains complete data on 
I-T-E unit substations. I-T-E Circuit 
Breaker Co. p 18, 19. 


(Continued on page 152) 
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New Developmen 


FOR ELECTRICAL PRECIPITATORS 


ELIMINATES RAPPING PUFFS 


Rapping Intensity 


Eee Set Se | 


2 HR. 4 WR. 





Old Method of Ropping Resulting in Rapping Puff 


Here are two simple diagrams that clearly 

demonstrate the importance of the new Rapping Intensity 
method of rapping developed by Research 
Corporation. The first shows the old way 
in which dust is shaken loose from elec- 
trodes at periodic intervals, causing inter- 
mittent puffs or clouding. 





New Method of Continuous Rapping Eliminating Rapping Puffs 
Rapping Intensity 


This second diagram illustrates the new scientific method RESEARCH CORPORATION INSTALLATIONS 
of cleaning electrodes. It involves ees + sequential 55 an iceeek Daihen 
cate Soh acon a cihisbea dete a batch opera- 208 METALLURGICAL INSTALLATIONS 
tion to a continuous and uniform process. 215 Acip PLants @ 34 Paper Mitts 
This is her major contribution by RB h Corpore- 293 DeTARRING INSTALLATIONS 
tion to the field of electrical precipitation. Constant 251 Bowss Stations 
research and development work for the past 39 years has 86 Steet PLants e@ 114 Om REFINERIES 
resulted in many other improvements over the first AND MISCELLANEOUS INSTALLATIONS 
Cottrell Precipitator. These advances plus the unequaled 
experience gained through over 1000 installations, listed 
at right, assure you of a profitable solution to your poory ahead 

+ new 
specific problem. Rapping ee 

Send for your copy. 


RESEARCH CORPORATION 
405 Lae See, eae a Wy, 
122 South Michigan Avenue, Chicago 8, Illinois 
Bound Brook, New Jersey 
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that Keeps _ 
Joints Tight y 


‘ 


Try this. Bend an ordinary paper clip into the approxi- 
mate shape of a cross-section of the metal plies in an 
Ajax Spiralwound Gasket. 


Now squeeze it between your thumb and forefinger. 
You can feel the resiliency that lets these gaskets 
breathe with varying pipeline and boiler stresses. 
That offers safer seals at lower bolt loads. That allows 
the gasket to conform to warped or badly pitted flange 
surfaces. That usually permits an Ajax Spiralwound 
Gasket to be reused, should it be necessary to part 
the joint. 


Specify this “Spring-Loaded” gasket for real gasket 
performance and economy. Types for all standard pipe 
flanges; boiler manhole, handhole and tube caps; water- 
walls, economizers and pressure vessels of all sorts. 


Sold universally through industrial distributors. Ask 
yours about them or write— 


UNITED 
STATES 
GASKET 


COMPANY 
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Electrical Conduit 

Adv. p 32 contains information on Seal- 
tite flexible electrical conduit. The Amer- 
ican Brass Co., American Metal Hose 
Branch. 


Fuses 532 

Price list and catalog on “E y De- 
Lay” renewable fuses. Economy Fuse & 
Mfg. Co. p 42. 





Dual-Element Fuses 533 


Coupon in adv. p 14 offers complete facts 
on Fusetron dual-element fuses. Buss- 
mann Mfg. Co. 


ELECTRICAL HEATING UNITS 


Electric Heaters 534 


Coupon on p 45 offers catalog and com- 
plete data on Chromalox all-metal radi- 
ant heaters. Edwin L. Wiegand Co 


FANS & BLOWERS 


Blowers 535 

Bull A-650 describes multistage centrif- 
ugal blowers. U. S. Hoffman Machinery 
Corp. p 157. 


Exhoust Fan 

Information on Gallaher air van power 
exhauster for expelling moisture and 
fumes. The Gallaher Co. p 176. 


Heavy-Duty Fans 536 
Cat 901 contains information on Type 
RT heavy-duty fans. Clarage Fan Co. p 4. 


FILTERS, STRAINERS & PURIFIERS 


Air Line Filter 537 

Adv. p 124 contains coupon for infor- 
mation on Cuno Micro-Klean air line 
filters. Cuno Engineering Corp. 


FUELS & FIRING EQUIPMENT 


Coal & Ash Handling Equipment 538 


Coupon on p 3 offers literature on coal 
firing, handling, and control equipment 
Canton Stoker Corp. 


Burner 


Adv. p 129 contains information on the 
John Zink smokeless field flare burner 
John Zink Co. 


Coal 

Complete data on Southern's engineer- 
ed, industrial coal. Southern Coal Co., Inc. 
p So. 
Coal 


Adv. p 53 contains data on Beacon coal. 
Eastern Gas & Fuel Assoc. 


Burners 539 


Coupon offers complete data on Coppus- 
Dennis Fanmix burners. Coppus Engineer- 
ing Corp. p 10, 11. 


Coal 
See adv. p 137 for information on bitu- 
i coal. Bit i Coal Institute. 
Stokers 540 


Cat 505 gives engineering data on refuse 
burning installations. Detroit Stoker Co. 
pi? 





(Continued on page 154) 
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DOUBLE SEATED 
DIAPHRAGM CONTROL VALVES 


Calling a spade a spade you've got a “royal flush” of features 
in these new Valves designed for use with control instruments. 


Their “Flow-Line” Contoured Bodies have ISA standard face-to-face 
dimensions and high capacity, low turbulence and minimum body pressure 
drop characteristics. 


A new type, top and bottom guided construction is self-aligning and non- 
binding regardless of uneveness of bolt tightening. 


Standard, integral stellited seating surfaces are recommended for steam 
service to reduce seat ring thread corrosion. Renewable, interchongeable 
sect rings also furnished where desired and may be easily replaced 
without removing valve body from the line. Elaborate grinding at high 
temperatures is completely eliminated. 


With these Valves, you get as standard equipment, features heretofore only 
obtainable in expensive, specially designed valves. 





WRITE FOR Bulletin 513 
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DARLING VALVE & MANUFACTURING CO. 


Williamsport 9, Pa. 


PUMCUPS 
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Coal 
See adv. p 120 for information on Bell & 
Zoller coals. Bell and Zoller Coa! Co. 


HEAT EXCHANGER EQUIPMENT 


Condensers 541 
Bull RC-1 contains data on Vogt hori- 


Adv. p 116 describes “Reverse-Flow” 
and 


condensers offers Cat 1462 describing 
“Tubejet” vacuum pumps. C. H. Wheeler 
Mfg. Co. 


Water Heaters 


Adv. p 144 contains data on P-K water 
heaters. Patterson-Kelley Co., Inc. 


yoy LUBRICATION, 
OL FILTERS & PURIFIERS 


Turbine Oil 

Adv. p 57 contains information on Non- 
pareil turbine oil. Standard Oil Co. 
Turbine Lubricant 543 

Complete information available on Shell 
Turbo oil. Shell Oil Co. p 47. 
Non-Fluid Oil 544 

Complete information and samples 
available of Non-Fluid Oil for pneumatic 
tools and equipment. New York & New 
Jersey Lubricant Co. p 172. 
Oil Filters 

Adv. p 178 contains data on Winslow oil 
filters. Winslow Engineering Co. 
Lubricant 

Adv. p 182 contains data on Texaco Ursa 
oil. The Texas Co. 
and th Ty 7 , “ 
MECHANICAL POWER TRANSMISSION 


Grommet V-Belts 


Adv. pages 37, 38, 39, 40 discuss Good- 
rich grommet belts. The B. F. Goodrich 
Co., Industrial Products Div. 


V-Belts 


Features of Manhattan’s endless flat 
belts described on p 145. Raybestos-Man- 
hattan, Inc., Manhattan Rubber Div. 


QD Sheaves 545 

Bull V-1400-B7F contains data on 
Worthington QD sheaves. Worthington 
Corp., Multi-Drive Sales Div. p 133. 
V-Belts 


Adv. p 51 contains information on Gates 
V-belt drives. The Gates Rubber Co. 


Variable Speed Pulleys 547 
Complete catalog and engineering data 

describes Lovejoy variable speed 

Lovejoy Flexible Coupling Co. p 171. 


(Continued on page 156) 





tow Nerblo:: 


gives you 24-hour-a-day 
dust collection 
at full rated capacity 


Fast double-action bag cleaning 
assures full efficiency and constant 
suction drop across the arrester 


=_------>--------- 
> 


~ 





> Se 


"a 


No matter what the task in large scale continuous 
operation, Norblo equipment stands the gaff — with 
low maintenance and economical over-all cost. Norblo 
Automatic Bag Type Dust Collectors have been com- 
pletely reliable in all types of installations for over 
25 years, proving the soundness of the operating 
principles described below: 





@Geoccacse*” 























. eeceeceoeooeoanno coos” 




















1 Basic unit compartment houses 78 
cylindrical bags — fully distended by 
upward inside air flow. 


2 Variable timing of cleaning cycle, 
easily adjusted according to dust load, 
insures constant volume of air handled 


and constant static pressure drop across 
the arrester. 





Norblo Equipment is com- 
pletely designed and 
fabricated in our own shops 
and sold on the basis of 
guaranteed performance. Let 
us send you Bulletin 164-3. 


= Bag cleaning involves only one 
compartment at a time, and only a few 
seconds out of each hour of operation. 
During cleaning period bags are shaken 
and air flow is reversed, loosening dust and 
accelerating its descent into the hopper. 
This double-action bag cleaning insures 
utmost efficiency of the equipment and in 

no way interrupts the suction drop. 


THE NORTHERN BLOWER COMPANY 4 Any compartment may be cut out 


of operation for bag replacement or 
Engineered Dust Collection Systems for All Industries repair, all other compartments remaining 
6422 Barberton Ave. e Cleveland 2, Ohio in operation. 
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POWER 

SAFETY 

SPEED 
DEPENDABILITY 


©) 
AIRETOOL IS 
THE FIRST NAME _. . CLEANERS 


IN TUBE . .» EXPANDERS 


.-. ACCESSORY TOOLS 
MAI N T E N AN C E To reduce your down-time, keep 


cleaning, keep rolling with 
EQUIPMENT AIRETOOL. For full details, 
write The AIRETOOL Mfg. Co., 
318 S. Center St., Springfield, Ohio. 


There’s an 
AIRETOOL 


Tube Cleaner & 7? .] 
and Tube ~~ a 4 


Expander for 
Every Type of MANUFACTURING COMPANY 
Tubular 


Construction SPRINGFIELD, OHIO 








BRANCH OFFICES: NEW YORK, PHILADELPHIA, 
CHICAGO, HOUSTON, BATON ROUGE, TULSA 





Readers’ guide to 
advertised 
products 
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Roller Cheia 548 

Handbook and catalog contain data on 
Atlas roller chain. Atlas Chain & Mfg. Co 
p 180 


MOTORS & GENERATORS 


Adjustable Speed Drives 549 
Coupon on p 33 offers series of bulletins 


on G-E adjustable speed drives. General 
Electric Co. 


Motors 550 


Coupon on p 31 offers illustrated bulle- 
tin on U. S. varidrive motors. U. S. Elec- 
trical Motors Inc. 


Adjustable Speed Motor System 

See adv. p. 125 for information on the 
Baldor simplified adjustable speed mo- 
tor system. Baldor Electric Co. 


PACKAGED STEAM GENERATORS 


Amesteam Generator 551 


Bull 1050 contains data on the Amesteam 
generator. Ames Iron works. p 169. 


Steam Generators 552 


Coupon p 132 offers catalog on Clayton 
forced recirculation steam generators. 
Clayton Mfg. Co. 


Packaged Steam Boilers 553 
Illustrated and descriptive Cleaver- 

Brooks steam boiler catalog available. 

Cleaver-Brooks Co. p 141. 


Packaged Automatic Boilers 554 

Literature describes Continental pack- 
aged automatic boilers. Boiler Engineer- 
ing & Supply Co., Inc. p 157 


Packaged Boilers 555 

Catalog gives facts on Powermaster 
packaged boiler with Voriflow combus- 
tion. Orr & Sembower, Inc. p 35. 


Superior Steam Generators 556 

Cat 402 contains complete details on 
Superior packaged steam generators. Su- 
perior Combustion Industries, Inc. p 146. 


Self-Contained Generators 557 


Steam-Pak's 208-page Architects’ Manu- 
al, a complete reference on steam genera- 
tors. York-Shipley, Inc. p 175 


Preferred Unit Steam Generator 558 

Features of the unit are described in 
Bulletin 2000. Preferred Utilities Mfg 
Corp. p 134-135 


PACKINGS & GASKETS 
Packings 


Adv. p 3% contains data on Johns-Man 
ville packings 


Packings 559 


Cat PC-101 contains complete informa- 
tion on Palmetto packings. Greene, Tweed 
& Co. p 159 


Packings 


Adv. p 56 contains information on R/M 
packings and gaskets. Raybestos-Manhat- 
tan, Inc., Packing Div 


Pumcups 560 

Bulletins 4401 and 4502 describes Dar- 
cova pumcups for reciprocating pumps, 
for air or hydraulic mechanisms. Darling 
Valve & Mfg. Co. p 154. 


{Continued on page 158) 
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ye 
{from 40 to 500 HP, 
L _high or low pressure 


PACKAGED AUTOMATIC BOILERS 


The Continental Automatic Boiler is easily 
installed at low cost. With a guaranteed high oper- 
ating efficiency, it assures you continuing savings 
year after year. Steam moisture content at less 
than 1% is proven by independent laboratory 
tests. Fully automatic, the Continental assures a 
high heat transfer with resultant low gas tempera- 
ture at the stack. No furnace refractory makes pos- 
sible easy access to front and rear of boiler through 
hinged doors. Economically burns oil, gas or com- 
bination. Some sizes carried in stock. Details and 
specifications gladly sent on request. Write today! 

Contact your local supplier today, or write 
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When the Process Demands 


CLEAN, DRY AIR 


at constant pressure for 


© Municipal activated sludge sewage systems 

© Industrial activated sludge waste disposal systems 
© Agitation of industrial acid neutralization systems 
© Oxidation of industrial wastes for disposal 

© Removal of coke from continuous filters 

© Blow-back cleaning of sediment filter beds 


Specity HOFFMAN 


MULTISTAGE CENTRIFUGAL 


NITZD STATES ; 
BASHING Y -t Por ie 


———— 


DELIVER AIR ENTIRELY FREE FROM 
ANY OIL, MOISTURE OR VAPORS. POWER 
INPUT VARIES WITH VOLUME HANDLED 


Built for heavy-duty, continuous service . . . no internal mov- 
ing parts, no internal lubrication to contaminate air, The 
standard for a variety of applications in paper mills, plating 
works, steel mills, textile mills, canneries, rubber plants, 
chemical works and auto plants. Models for o wide range 
of pressures and volume, for air or gos. Write for Free 
Bulletin A-650. 








HOFFMAN ALSO BUILDS HEAVY-DUTY 
INDUSTRIAL VACUUM CLEANING 
EQUIPMENT IN STATIONARY AND 
PORTABLE TYPES. Write for Bulletins 











Ge “HOFFMAN "oi. 














Send for a copy 


of BULLETIN 300 





Revolving 


OINTS 


Less 
Maintenance! 


pzovucr DESIGNERS and plant engineers 
throughout the country have been quick to 
recognize the ADVANTAGES offered by Barco’s 


| new improved Type IBR Revolving Joint for 


service on drum type dryers, coating rolls, 
calenders, mixing drums, clutches, chucks, chill 
rolls, sanforizers, and other rotating machinery: 


@ Free-Floating, Low Torque Installations. 

@ Up to 50% Power Savings. 

@ Better Temperature Control where steam is used 
for heating rolls. 

@ Low Maintenance; No Adjusting. 

@ Ability to Withstand Vibration and Hard Usage. 

@ All Parts Easily Accessible. 


Barco builds a complete line of revolving joints 
for steam, water, air, oil, gas, and hydraulic serv- 
ice. Sizes from 4" to 5”. Pressures to 250 psi, steam, 
or 1000 psi, hydraulic. Speeds to 2500 rpm. 
Barco Engineers are at your service; ask for rec- 
ommendations. BARCO MANUFACTURING 
CO., 1831K Winnemac Avenue, Chicago 40, 
Illinois. In Canada: The Holden Co., Ltd. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 





Readers’ guide to 
advertised 
products 


(Continued from page 156) 





Gaskets 
Adv. p 152 contains data on Ajax spiral 
wound gaskets. United States Gasket Co. 


PIPE & FITTINGS 


Piping Layouts 561 
Piping Layout No. 62 contains detailed 
information. Jenkins Bros. p 9. 


Revolving Joints 562 
Bull 300 contains complete information 


on Type IBR revolving joints. Barco Mfg. 
Co. p 158. 


Insulated Piping 


Adv. p 159 contains data on Ric- 
fabricated insulated piping. 
Co. 


Flexible Metal Hose 


Cat 500 contains data on seamless & 
terlocking hose in bronze, steel & stain) 
steel. Atlantic Metal Hose Co. p 157. 


Controlled Volume Pumps 
Adv. 131 contains information on con- 
trolled volume pumps. Milton Roy Co. 


Pumps 564 

Details available on the complete line 
of I-R cradle-mounted pumps. Ingersoll- 
Rand Co. p 119. 


Chemical Proportioning Pump 565 

Literature and prices available on all- 
purpose chemical proportioning pump. 
% Proportioneers, Inc. % p 122. 


Mechanical Seal 566 


Bull 52-10000 contains detailed informa- 
tion on BJ mechanical seals. Byron Jack- 
son Co. p 63. 


Pumps 567 

Bull 1B49 contains complete details on 
full line of Marlow industrial pumps. 
Marlow Pumps. p 46. 


REFRACTORY CONCRETES 


industrial Concrete 


Adv. p 142 contains information on 
Lumnite for industrial concretes. Lum- 
nite Div., Universal Atlas Cement Co. 


Refractories 


Adv. p 28 gives information on Kaocast 
refractories. Babcock & Wilcox Co., Re- 
fractories Div. 


Insulating Cement 568 

Catalog, prices and free sample of Stic- 
Tite insulating cement available. Refrac- 
tory & Insulation Corp. p 168. 


SOOT BLOWERS & TUBE CLEANERS 


Soot Blowers 


Adv. p 117 contains data on Diamond 
soot blowers. Diamond Power Specialty 
Corp. 


Tube Cleaners & Expanders 569 
Full details available on Airetool tube 
1 = and ders. retool Mfg. Co. 

p 156. 





(Coatinued on page 160) 
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TOP EFFICIENCY 


INSULATED 
PIPING 
SYSTEMS 


Ric-will 


BEST CHOICE 


When you have an insulated 
piping problem, remember that 
only the best will give you 
. ALL the advantages necessary 
to full-efficiency performance 
of your system. That means 
Ric-wiL, Prefabricated Insu- 
lated Piping. 

Ric-wiL, provides (1) top- 
efficiency system engineering, 
(2) fast, economical installa- 
tion, (3) the right protection 
and insulation for the job. 


THE RIC-WIL COMPANY 
CLEVELAND, OHIO 


— 





Check These Features 
against Your Valve Needs 


Rockwell 8” 
wafer type 
butterfly valve 
linked toon 
electric 

operator. 


Rockwell 30” butter- 
fly valve equipped 
with o push rod type 
air diaphragm oper- 
ator to handle gases 
to 600° F. 





ROCKWELL VALVES 
Offer You 


TIGHTNESS— commercial, drip tight 
motor or air tight construction to meet your 
needs. 
PRESSURES—built rugged for opera- 
tion at any pressure — even to 600 
p.s.i., if necessary. 
TEMPERATURE —as high as 2000° F. 
RESISTANCE —valves made of any 
metal or rubber-lined for resistance 
to corrosion or abrasion. 
CONTROL — lever, wheel, air dia- 
phragm, air or hydraulic cylinder, 
electric motor, solenoid, float, etc. 
SIZES—from 1” to 72” and larger. 
USES— wherever flow of air, gases, 
liquids or solids requires positive, 
safe control and shut-off. 

Get the Rockwell Valve Catalog 











OCKWELL VALVES 


W. S. ROCKWELL CO. « 


230 Eliot St., Fairfield, Conn. 





PALMETTO 


team ap te resist caustic bite 


fer American Viscose Corp. 


In the busy Nitro, W. Va., plant of American Viscose 
Corporation alkalis behave when Palmetto and DeLaval 
ore called upon for service. 

A Delaval Rotary Pump —type IMO — packed with 
Palmetto Cutno handles caustic soda — carbon bisul- 
phide at 55 F, and 95 psi at variable speeds between 
178-355 rpm. A great pump and a great packirig mated 
for efficient economical 

Palmetto Cutno, the standard aonti-olkoli packing, 
resists caustics in all concentrations — all temperatures. 
Its special lubricant-compound cannot “soap out” be- 
cause it does not saponify . . . and like in all other 
Palmetto Self-Lubricating Packings, each individual 
strand is impregnated with the lubricant before the 
packing is constructed. 

Write for PC-101 . . . the catalog that describes all 
Palmetto Packings in detail. 


GREENE, TWEED & COMPANY 
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A “Packaged Unit” to Meet Your Belt Conveyor Needs 


The HEWITT-ROBINS 
SECTIONAL BELT CONVEYOR 


Easy to Assemble 
Strongly Constructed 


Pre-Engineered 


Here is the complete belt conveyor that will meet the 
requirements of both small and large operators han- 
dling bulk materials. 


Easy to Assemble: Your own men can assemble, dis- 
assemble, move, extend or shorten it quickly and easily. 


Take Your Choice: Select the right belt conveyor to fit 
your own particular needs—you have a choice of 3 
types of drives—wide selection of intermediate truss 
lengths—your choice of idlers—(4", 5" or 6" diam.)— 
4 belt widths (18", 24", 30" or 36") in lengths up to 
belting limitations. 


Factory-Assembly Units: All truss side members are 
factory-welded as complete units and are jig-drilled for 
easy erection—head and tail units completely assem- 
bled with machinery in place. 

Standard Equipment: Self-cleaning, protective decking 
for return strand supplied for the entire conveyor line. 
Optional Equipment: Hood covers—easily attached 
loading hopper. 

Only Hewitt-Robins is able to take single unified re- 
sponsibility for a belt conveyor installation—both 
machinery and belt. 


Get the complete story. Write for Bulletin No. 132. 


ROBINS CONVEYORS DIVISION 
270 Passaic Avenue, Passaic, N. J. 








(Continued from page 158) 





STEAM SPECIALTIES 


Steam Traps 570 


New 44-page steam trap book includes 
data on how to size traps for nearly every 
type of equipment. Armstrong 
Works. p 2. 


Impulse Steam Traps 571 

Bull T-1740 contains information on 
Yarway impulse steam traps. Yarnall- 
Waring Co. p 64. 


Traps 572 
Cat 751 contains data on Nicholson steam 
traps. W. H. Nicholson & Co. p 174. 


TOOLS 


Pipe Tools 573 

Catalog contains complete data on To- 
ledo pipe tools and power pipe threading 
machines. The Toledo Pipe Threading 
Machine Co. p 162. 


Handhole Seat Grinder 574 
Bull Y-22 contains facts on Elliott hand- 


5 ag grinder. Elliott Co.. Lagonda Div. 
Pp ¥ 


Blower-Suction Cleaner 

Adv. p 176 describes Clements-Cadillac 
portable blower-suction cleaner. Clements 
Mfg. Co. 
Prote Tools 575 


Send 10c for 68-page catalog of Proto 
tools. Plomb Tool Co. p 6. 


TRANSFORMERS 


Transformers 


Adv. p 163 contains information on Acme 
stepdown transformers. Acme Electric 
Corp. 


TURBINES 


Steam Turbine Generators 


Adv. p 130 describes Worthington steam 
turbine generators. Worthington Corp., 
Steam Turbine Div 


Gearturbines 576 


Book B-4346 contains complete data on 
Westinghouse gearturbines. Westinghouse 
Electric Corp. p 43. 


VALVES 


Gate Valves 


Adv. p 127 contains information on 
Chapman List 960 forged steel gate valves 
The Chapman Valve Mfg. Co. 


Blow-Off Valves 577 

Bulletin 4-33 describes Yarway unit tan- 
dem blow-off valves. Yarnall-Waring Co 
p 4 


Diaphragm Valves 578 
Bull 513 describes Leslie double seated 
diaphragm control valves. Leslie Co. p 153. 


Pressure Seal Valves 


Adv. p 26 & 27 contains data on Edward 
pressure-seal bonnet construction valves 
Edward Valves, Inc 


(Continued on page 162) 
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Mo more leaky,’ <>, |SAVE TIME CUT COSTS 
handholes— ‘> |REDUCE INTERFERENCE 


when retace cia the G-E caer ices nema 

seats with the 5 aC sae 

ELLIOTT | h 
HANDHOLE SEAT GR MDER 














G-E Heavy-Duty cleaners are invaluable in industri 
cleaning operations. Even inexperienced help can tak 
over with little training — because G-E Industri 
cleaners are as easy to operate as home-type vacuum 

These G-E cleaners are compact and portabl 
weigh only 51. pounds. Their flexibility of use mea 
minimum intefference on the job. 

Yet these cleaners have full one horse-pow 
YOU GET A TRUE, vacuum wnits for fast, thorough pick-up of all litter) 
TIGHT SEAT after a few minutes application Extra wide nozzles scour flat surfaces in a hurry. Othee 
of the precision-guided grinding wheel on the attachments make the inaccessible places easy t 
Elliott handhole seat grinder. The grinder is reach. It takes only a jiffy to convert to a ~ie 
clamped to the stud of an adjacent handhole, whee ‘teoded. 
ae maton ss se aC The G-E Heavy-Duty cleaner handles wet cleanin 
the seat in a jiffy. The quickest way known to get just as effectively — needs only the change from filter 
rid of corroded, scored, wire-drawn seats, and the bag to wet pick-up container to gather up suds, over- 
surest, too—no fear of leaks when the boiler is flow, and other wet mess. 
started up again. 


Here is something that every steam plant needs. Heavy-Duty Cleaning Equipment 
Available with ai lectri drive. Bulleti 
Avail withsiorelerc mowrdeve Buletio | GENERAL @) ELECTRIC 


j GENERAL ELECTRIC COMPANY, Dept. 22-4903 
1285 Boston Ave., Bridgeport 2, Conn. 


7 
1 
! Without obligation, please send complete details on heavy-duty ! 

ELLIOTT a ! 
I NAME ! 

LAGONDA DIVISION + SPRINGFIELD, OHIO | 
hiene , ; 1 FIRM , 

| ADDRESS | 
! 

a 


! CITY ZONE STATE 


ho can tb ant ann aon ai» can enn xn ain de> es Gp Gb Gab Ott am ee eo 
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Get lean wit Wroatlt 


> 


Ni = EVERY 
\) TIME 


with 


TOLEDO 


No. 00, Ratchet 
%” to %’’ pipe 


No. 12, Ratchet 
4” to 2” pipe 


Toledo Power Drive \ 
operating No. 25BR 
Geared Threader, 244” 
to 6” pipe. 


SAVE LABOR...CUT COSTS 


Advanced features throughout the line of Toledo Pipe Tools and 
Power Pipe Machines help you do the job right! 

* Better workmanship . . . you can depend on Toledos to produce 
smooth, clean-cut threads . . . assuring trouble-free jobs and all- 
around satisfaction. 

% Faster production . . . whether it’s hand tools or power, you'll 
find Toledos unbeatable for easy cutting and easy handling. All 
Toledos designed to speed the work! Especially you'll like Toledo 
Power Drives to operate the large geared tools ... Toledo Power 
Pipe Machines for pipe up to 4” 

%& Lower costs... you can use the finest — Toledo Tools — and be 
ahead in economy, because of the extra long life and low mainten- 
ance with Toledo sent Write for catalog. The Toledo 


Pipe Threading Machine Co., Toledo, Ohio. New York Office: 
165 Broadway, Room 1310. 


50 YEARS OF 
LEADER SHIP 


PIPE TOOLS ... POWER PIPE MACHINES . . . POWER DRIVES 





Readers’ guide to 


advertised 
products 


(Continued from page 160) 





Gete Valves 


Adv. p 7 contains data on Crane pres- 
sure-seal bonnet gate valves. Crane Co. 


Steam Traps 579 


Information available on Clark steam 
traps with Duo-Step double-drainage ca- 
pacity. The Clark Mfg. Co. p 143. 


V-Port Valves 580 


Circular (a70) contains information on 
Powers Flowrite V-port valves. The Pow- 
ers Regulator Co. p 176. 


Pump Valves 581 

Catalog describes 4 ways to cut pump 
= . Simps Pump Valve Co., Inc. p 
Valves 582 


Catalog describes automatic and manu- 
ally controlled Rockwell valves. W. S. 
Rockwell Co. p 159. 


Multiport Valves 583 


Pub. 4150 describes Cochrane multiport 
relief valves. Cochrane Corp. p 171. 


WATER TREATMENT 


Industrial Water Treatment 584 


Coupon on page 165 offers Bull 5000 on 
industrial water treat it and gi 


ing service. Dearborn Chemical Co. 





Water Treatment 585 


See adv. p 21 for bulletins offered in the 
water treatment field. Allis-Chalmers 
Mfg. Co. 


Water Treatment 586 

Further details available on Nalco wa- 
ter treatment security. National Aluminate 
Corp. p 13. 


Water Treatment 587 
Coupon on p 41 offers case histories and 

illustrated Bull 350D describing Infilco 

chemical mixer-feeder. Infilco, Inc. 


Water Conditioning 588 

Free copy on “Trends in Application of 
Deaerating Heaters for Treatment of Boil- 
er Feedwater”. Graver Water Condition- 
ing Co. p S4. 


Water Treatment 


Adv. p describes Bird-Archer’s 8 
point water treatment service. The Bird- 
Archer Co. 


Automatic Control 589 

Bulletins contain data on automatic con- 
trol of processes for removal of water 
impurities. Belco Industrial Equipment 
Div., Inc. p 126. 


Softener System 590 
Details available on automatic Inver- 

sand zeolite water softener system. 

Hungerford & Terry, Inc. p 179. 


MISCELLANEOUS 


Engineers, Constructors 
See adv. p 150 for data on design and 
construction in modern expansion proj- 

ects. The Kuljian Corp. 
—End 
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MAKE EVERY MACHINE 


INDEPENDENTLY LIGHTED with 
ACME ELECTRIC STEPDOWN 


TRANSFORMERS 


® Acme Stepdown 
Transformers are 
available in standard 
ratings from 75 to 
2000 watts. Ready for 
easy installations. 


Motorized machines that are 
individually lighted (with a 
concentrated light at the work- 
ing area) can be shifted in pro- 
duction lines with a minimum 
of expense and delay. An Acme 
Electric stepdown transformer 
mounted on the machine and 
connected to the power line can 
supply proper voltage for light- 
ing requirements. Investigate 
this modern method of com- 
pletely electrifying machinery. 
ACME ELECTRIC CORPORATION 
529 WATER ST. CUBA, N.Y. 


Aeme=\itiz Flectrte 


C= Cinch Sompietely sesled. 
If You've Never Used | 
SMOOTH-ON, read this: | 


Smooth-On No. 1 Iron Cement is a 

metallic powder which you mix with 

water to the consistency of putty. You tamp it, while still 
soft, into a crack or hole, making sure to force it against 
all surfaces. With Smooth-On you don’t need to use heat 
or special gadgets. As it hardens, it expands slightly, 
clinging tightly in place. The required part is ready for use 
as soon as Smooth-On sets Rook Sees Smooth-On haady 
for both emergency and routine maintenance repairs. Buy 
it in 7 oz., 1 Ib, 3 Ib. 20 Ib., or 100 tb. sizes. If your supply 
house hasn't Smooth-On No. 1, write us. 


FREE sera Hansoox 


Shows many industrial and home repairs 
made with No. 1 and other Smooth-On Ce- 
ments. Leaks stopped, cracks sealed, loose 
parts made tight. 170 illustrations. Drop us 
a line for YOUR free copy. 

SMOOTH-ON MFG. CO., Dept. 19 
570 Communipaw Ave., Jersey City 4, N. J. 


Do it wilh SMOOTH-ON 


THE IRON REPAIR CEMENT OF MANY USES 
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Turbine Blower Saves 
Space, too 


ING Turbine 
Blowers are 
compact, quiet in 
operation and reli- 
able and efficient 
in performance. 
Installed on many 
popular makes of 
boilers, they con- 
tribute to the cost- 
saving features of 
such boilers by saving valuable floor space; 
avoiding duct work and large space require- 
ments. They provide forced draft, with precise 
control, either manually or automatically. 


Write for a copy of Bulletin FD-52 on Wing Forced 
Draft Blowers, 


L.J. Wing Mf.Co. 


139 Vreeland Mills Rd. 
Linden, N.J. 
Offices in 
Principal Cities 
of US. & Can. 





CONTINUOUS 
EADING... 


ECORDING... 


WITH 


ANAREX™ 


20% IN FUEL FOR YOU! 


Up to 20% of heat loss can be eliminated 
by Ranarex check and control of CO con- 
tent of flue gas. Low cost, simply main- 
tained, accurate to 3/10 of 1%, Ranarex 
Indicators and Recorders answer flue gas 
control problems. Completely mechanical 
—no delicate parts. For free booklet write 
to The Permutit Company, 330 W. 42nd 
St., New York 36,N. Y. Dept. IP 


RANAREX 


ANOTHER PERMUTIT PRODUCT 





QUICK REFERENCE TO BULLETINS AND CATALOGS 
OFFERED BY ADVERTISERS IN THIS ISSUE 


List “Key Numbers” for literature desired on the postal card on page 147 


Mfg. Co. 
Belco Industrial Equipment — — ponect 


Boiler Engineering & Supply Co., 
Mig. Co. 


Gouver Woter Sonctiiccia Co. 


Greene, Tweed & Co. ... 
Hays ee , 
Hewitt-Robins Inc. 
Hungerford & Terry, inc. 
Infilco, Inc. 
Ingersoll-Rand Co. 
1-T-E Circuit Breaker Co. ... 
Jeffrey Mig. Co., The .... 

Jenkins Bros. 

Kirk & Blum — Co., “The 

Leslie Co. 

Link-Belt Co. 

Liquidometer Corp 

Lovejoy Flexible 4 ‘Co. 
Marietta Concrete Corp., The . 
Marlow Pumps 

National Aluminate Corp. 

New York & New Jersey Lubricant Co. 
Nicholson & Co. W. H 

Nordberg Mfg. Co. : 

Northern Blower Co., The 

Orr & Sembower, Inc. 

Permutit Co., The 

Plomb Tool Co. 

Powers Regulator Co. 

Preferred Utilities Mfg. Corp. 

% Proportioneers, inc. % ...... 
aa Machinery Co. 





Research | Corp. 

Rockwell Co., W. $s. 

Rust-Oleum Corp. 

Serco Co., Inc 

Shell Oil Co. 

Sims Pump Valve Co., Inc. 
Smooth-On Mfg. Co. ...... 
Spence Engineering Co., Inc. 
Superior Combustion Industries, Inc. 
Syntron Co. 

Toledo Pipe Threading Machine Co., The 
Trane Co., The 

U. S$. Electrical Motors, inc. 

U. S$. Hoffmen Machinery Corp. 
Vogt Machine Co., Henry ... 

Well Equipment Mig Corp. 
Western Precipitatic. Corp. 


43 Westinghouse Electric Corp. 


Wheeler Mfg. Co., C. H 


22 Wickes Boiler Co. The 


Wiegand Co., Edwin L. 
Wing Mfg. Co., L. J. 


Bets Corp., 
Multi-V-Drive Sales Div. 
Yarnall-Waring Co. 
Yarnall-Waring Co. 
York Shipley, Inc. 


Key No. 











Heavy-duty cleaning equipment 


Adjustable speed drives ........ 

Coal handling equipment Se aaa 

“Trends in Appli of D ti 

Heaters for Treatment of Boller Feedwater”. 

Palmetto packings none 

Vertiscale draft goge ... 

Sectional conveyer 

Water softener system 

Chemical mixer-feeder 





--Cradie-mounted pumps ... 


Unit wi 

Coal handling panes 
layout paybens 

Oust control systems 

Diaphragm valves ee 

Coal handling equipment 

Tank goge , 

Variable speed pulleys 

Concrete stave silos 

industrial pumps ....... 

Woter treatment 

Non-flvid oil 

= 

Radial diesel engines 

Dust collectors 

Powermaster with Voriflow 

indicators and recorders 

Proto tools catalog (cost 10c) 

Flowrite V-port valves 

Unit steam generators , . 

Chemical proportioning punp 


.Mikro air conveyer system ... 
_.,. Insulating cement 
Electrical precipitators 


Rockwell valves .. 
Stops rust 
Temperature regulator 
Turbo oll be 

.Pump volves 


“Repair handbook 


_ Regulators 

" Electric vibrators 
Pipe tools & power 
Gas unit heater 
Varidrive motors . 
Blowers ..... 
_Condensers 





‘Pipe sealing compound 
Centrifugal dust recovery 
Gearturbi: 


Condensers 
_ Steam 
.. Electric heaters 


Forced draft blowers 


.OD sheaves ... _ 

.. impulse steam traps a 
Unit tandem blow-off valves 
Steam-pak generators 
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dd your 
boilers 
need ? 


f BEOWDOWN 
‘ 


ADJUSTMENT 


65 years of water treatment 
experience available to you 
Since 1887, Dearborn has strived to make the ? CONTR 
problem of providing trouble-free water for users of 
steam as simple and economical as possible. 

Today, Dearborn has every facility—plus a broad then P 
background of experience—to help every business, ee ee 
every plant reduce the cost of maintaining its boiler lg 
room or power plant operation. 

Dearborn Sales Engineers—thoroughly trained to 
analyze your plant and evaluate your needs—are 


available to you for consultation, without obligation. 





DEARBORN CHEMICAL COMPANY Dearborn Chemical Company, Dept. INP 
Merchandise Mart Plaza . Chicago 54, Illinois Merchandise Mart Plaza, Chicago 54, Ill. 


OC Please send Bulletins 5000 
(C) Have a Dearborn Sales Engineer call 
oe _f/ 
GEQVMONTE 


THE LEADER IN WATER TREATMENT AND RUST PREVENTIVES 
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Each new bulletin item has a key 
number for your convenience in 
asking for a free, personal copy. 
Insert key numbers on return 


New bulletins 
and catalogs 


Literature on engineering products and developments post card found on page 147 





ANTI-CORROSIVE & PROTECTIVE 
COATINGS 


Silicone Fluids 200 

Silicone notebook 2003, 32 pages, pre- 
sents fundamental information concerning 
silicone polymers. Over twelve different 
fields of industrial application are de- 
scribed, and more than twenty unrelated 


engineering information is a nomo- 
graph for blending liquids to obtain in- 
termediate viscosities. Dow Corning Corp. 


BOILERS & BOILER ACCESSORIES 


Liquid Level Gages 201 

Gages and valves for observation of 
liquids and levels are described in 4-page 
folder 180. Refiex, transparent, process 
and tubular glass gages, as well as special 
application units such as heated and 
cooled, large chamber, non-frosting, weld- 
ing pad, rubber or lead lined, flanged end, 
and remote reading gages are discussed. 
A jes i gage valves and 
illuminators also are dealt with. Jerguson 
Gage & Valve Co. 





Boiler Tubes 202 

Data of interest to gi i 
with the production of steam are included 
in 4-page folder TB-331A. In addition to 
general information, the bulletin contains 
tables of maximum allowable working 
pressures for electric resistance welded 
steel tubes for fire and water tube boilers 
and weights per foot for various tubing 
sizes. The Babcock and Wilcox Co., Tu- 
bular Products Div. 





BUILDING HEATING, VENTILATING & 
AIR CONDITIONING & REFRIGERATION 


Refrigerant Purger 203 

“How to Cut Your Refrigeration Costs” 
and Get More Capacity from Your Refrig- 
eration System,” 4-page folder 221-15, dis- 
cusses the problem of air and non-con- 


oa A purger for venting air 

from the system is described. How it op- 
erates and physical data are presented. 
Armstrong Machine Works. 


BUILDING MATERIALS 
& MAINTENANCE 


Vacuum Cleaners 205 
and operating features of a re- 
— line < industrial = vac- 
itlined in 4-page folder 

102-1. Standard na chastete, belt and gasoline 





tables. The Spencer Turbine Co. 


CONTROLS, REGULATORS 
& INSTRUMENTS 


Positioning Control 206 

Remote positioning control by a hy- 
draulic system is outlined in 12-page bul- 
letin 157. Principles of operation, applica- 
tions, features and advantages of com- 
ponent parts are included. Engineering 
specifications and pointers on installation 
also are given. Farris Hydrotorque Corp. 


industrial Instruments 207 

Bulletin 300, 16 pages, contains descrip- 
tions of many types of scientific and in- 
dustrial instruments. Included are pH me- 
ters, spectrophotometers, micro-microam- 
meter, ultrohmeter, flow calorimeter and 
radioactivity instruments. Beckman In- 
struments, Inc. 


FANS & BLOWERS 


Induced Draft Fans 208 

“Motorized Chimney Draft,” bulletin 
I-52, describes draft inducers. The advan- 
tages of mechanical draft over natural 
draft in supplying positive, uniform draft, 
regardless of weather or inadequate stack 
or breeching, are outlined. Elimination of 
tall, costly stacks also is discussed. L. J. 
Wing Mfg. Co. 





Steam Generator 204 


Integral furnace, 2-drum steam 

generators are described in 16-page 
brochure. For oil, gas or stoker 
firing, the boilers are offered in a 
wide selection of capacities and de- 
sign pressures. The units are fur- 
nished with water cooled furnace 
walls, internal steam scrubber and 
steel casing. Types listed have either 
a 42 or 48 in. diam top drum, a 38 in. 
lower drum and 2% 
Design features, advantages and con- 
struction are discussed. Tube ar- 
rangement and dimensions are 
given in side elevation drawings. 
Specifications are lis in quick 
reference tables. Typical installations 
for the various types of firing are 
shown. Erie City Iron Works. 























Welding & Cutting Equipment . 
External House Organ 











LUBRICANTS, LUBRICATION, 
OIL FILTERS & PURIFIERS 


Oil Filter 209 

Filters for most lubricating, fuel and 
industrial oils are described in 8-page bul- 
letin HF. Included are construction and 
design details, comparison with other 
types and service instructions. Tables and 
charts contain engineering data for se- 
lection of equipment. The Hilliard Corp. 


FUELS & FIRING EQUIPMENT 


Oil Burner Controls 210 
“Oil Burner Controls Handbook,” 48- 
page pocket size booklet OB, presents in- 
formation on controls for such functions 
as temperature, pressure, dampers and 
fans, as well as controls for oil burners. 
Construction of equipment, wiring dia- 
grams, installation jons and serv- 
ice hints are given. Comparison charts for 
competitive controls aid in selection of 
replacements. The Mercoid Corp. 


Underteed Stokers 211 
Underfeed stokers which automatically 


cussed. Blue prints of a typical boiler 
room layout show how the stoker and auto- 
matic controls can be applied to new or 
existing boilers. Actual installations also 
are dealt with. Canton Stoker Corp. 


(Continued on page 168) 
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dust recovery equipment or are planning the in- 
stallation of such equipment at some future date, here is 
a booklet that is full of helpful and valuable information 
on centrifugal dust recovery. It not only explains the basic 
methods and principles involved, but also shows the im- 
portant differences between small and large diameter 
separating tubes, shows how to simplify your duct work 
and reduce installation costs, and outlines many other 
important factors to be considered in selecting mechanical 
dust recovery equipment. 

In addition, this informative booklet illustrates and 
explains how MULTICLONE’S unique vane design is fun- 
damentally different ...how it makes possible greater com- 
pactness, simpler installation, high recovery of the small 
particles as well as the medium and coarser ones, and 
many other facts on MULTICLONE advanced design. 

A limited supply of these booklets is available for 
free distribution to those interested in mechanical recov- 
ery equipment and methods. Write for your copy today. 


NOW SELLING... 


_. it all parts of the U.S.A. and foreign 
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MULTICLONE’S SPACE SAVINGS... How the Multicione 
requires less squore footage, less cubic footage than most 
other equipment of comparable capacity ond performance, 
thus saving costly plont space! 
MULTICLONE’S ADAPTABILITY... How the Multicione 
is more adaptable to varying inlet-outlet requirements — to 
varying space limitations — and is simpler to insulate, thus re- 
ducing installation costs | 
MULTICLONE’S EFFICIENCY... How Multicione’s multi- 
ple smal! diometer tubes, mode possible by its exclusive vane 
design, give higher centrifugal forces ond more complete 
cleansing of oll suspended particies—even small ones of 10 
microns and less! 
MULTICLONE’S LOW MAINTENANCE... How the Mul- 
ticlone has no high speed moving parts to repair or replace, 
no pads or filters to clean or renew, nothing to choke gas flow 
or increase draft losses as suspended materials ore recovered. 
Multiclone draft losses remain uniformly low—recovery effi- 
ciencies uniformly high—at all times! 
Make sure that o copy of this helptul booklet is in 
your reference files by sending for your copy now! 
ee ee a 


ieee 


CORPORATION 





Main Offices: 1026 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
CHRYSLER GLDG., NEW YORK 17 + 1 N. Lo SALLE ST. BLOG. CHICAGO 2 
1429 PEACHTREE ST. NE ATLANTA 5 « HOBART BLOG. SAN FRANCISCO 4 
PRECIPITATION CO. OF CANADA. LTD. DOMINION SQ. BLOG. MONTREAL 











STO 


YOUR HEAT 


LOSSES 


with the Truly Better—More 
Economical Plastic Insulation 


IT STICKS 
IT INSULATES 


IT’S EASY TO 
APPLY 


iler Walls 

Breechings « Drum Heads 
Elbows © ane 
Fittings ¢ Vo 

Feed Water Heaters 
Ducts, Lines & Piping 
Dust Collectors 

Gas Generators 

Kettles « Tanks 

Steam Heaters 

Steam Pumps 

Air Heaters & Prehecters 


More than 50 million pounds of Stic- 
Tite in service on the power generat- 
ing and process heating equipment of 
American industry—over many years— 
prove Stic-Tite incomparable for ease 
of application, strength, insulating effi- 
ciency and long-run economy. It’s truly 
the ideal plastic insulation on metal or 
on block or blanket insulating surfaces 
for temperatures to 1800° F. Try this 
all-purpose insulation. Your own tests 
will convince you. 


@ More Adhesive 
@ Stronger — More Durable 
@ More Resistant to 
Air Infiltration 
@ Easy to Apply and 
Finish Smooth 
@ More Efficient 
@ Economical Coverage 


@ Indestructible—Completely 
Reclaimable 


Get Free Sample Bag of Stic-Tite. 
Send this coupon. 





Please send at once [] Free 5 Ib. sample of Stic-Tite. 
0 and prices. 
CD Nome of nearest distributor. 











Rotary burners for use with any type 


installations under various types of boilers 
are pictured. Operation, advantages and 
specifications are presented for nine sizes 
of units providing a capacity range of 5 
to 167 gph of oil. Superior Combustion 
Industries, Inc. 


ELECTRICAL INSULATION 


Electrical Tape 213 

Listed in 4-page folder P-1 are three 
types of electrical tapes. These include a 
four coated friction tape, a quick fusing 
high-dielectric rubber tape and a plastic 
electrical tape. Advantages, applications, 
characteristics and sizes are given. Ideal 
Industries, Inc. 





HOW TO REQUEST FREE BULLETINS 
Insert “ key" numbers on return post cord 
found on page 147. Our Reader's Service De- 
portment will handle your request promptly 





MATERIALS OF CONSTRUCTION 


Alloy Castings 214 

“Heat Resistant and Corrosion Resistant 
Alloy Castings in Industry,” 48 pages, has 
been published as a source of information 
for engineers requiring stainless or heat- 
resistant alloys in cast form. Engineering 
data include charts of creep strength, 
corrosion resi r to oxida- 
tion at elevated temperatures, and tables 
of composition for various alloys. Over 
175 typical applications in industry are 
illustrated and described. The Interna- 
tional Nickel Co., Inc. 





Grating 215 

Charts and load tables are contained in 
the engineering data section of 24-page 
booklet, “Open Steel Grating and Stair 
Tread Catalog.” 


ting 
cross bars. Klemp Metal Grating Corp 


PACKAGED STEAM GENERATORS 


Package Steam Generator 216 

Described in a 4-page folder is the 
principle of Cyclonic Combustion, a re- 
cently developed method of heat transfer 
employed in a packaged steam generator 
A question and answer section is used to 
provide information concerning the unit 
Oil, gas or combination burners are avail- 
able. Capacities are from 18 to 500 boiler 
hp. Cyclotherm Corp. 


PACKINGS & GASKETS 
Molded Cups 217 








Drum head, piping, flanges, 
volves, etc., insulated and 
finished smooth with Stic-Tite. 


REFRACTO 


130 WALL STREET 


SULATION corp. 


NEW YORK 5, WN. Y. 





Molded cups for pump pistons, hydraulic 
service and p tic equip t are de- 
scribed in 6-page folder AD-145. [lustra- 
tions of various types of molded cups as 
well as service data and tables of sizes 
and part numbers are included. Typical 
applications also are shown. The Garlock 
Packing Co. 





(Continued on page 170) 
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NE FW THREAD 
COMPOUND 


Licks Stud Freezing 
Even at pt F.! 


SAFE for all high temperature 
applications! 
pg ye ptm Ss gee 
an Gore Seine tae Send for YOURS 


TODAY 





Make a conv: incing test of 
Fel-Pro C-5 “Hi-Temp” 

Thread Compound at our 
expense. Then you can 
be sure that C-5 will do 


FEL-PRO 


eliminates pitting. Then c-5 
you will standardize on C-5 
just as have some of the THREAD 
acorn Spee tens COMPOUND 
tries. Write for rnez Sample 

and data sheet Topay! 








"HI-TEMP” 





} Felt PRODUCTS MFG. CO. 


CARROLL AVENUE + CHICAGO 7, ILLINOIS 








“LIQUIDS WORTH STORING. 


cL ke AS CORP 


36-32 SKILL — WA: mele 
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accessiBle! 


THAT'S THE 


AMESTEAM 


GENERATOR 
FROM EVERY ANGLE 





EYE-LEVEL CONTROLS... 


Protected from Dirt, Water and 
Accidental Damage... 


And Look at the Space 
Underneath Shell, too! 


EVERYTHING'S Easy-To-Get-At ! 








Nineteen Sizes — 10 to 500 h.p. 
15* to 200* w.p. 
OIL or GAS 


WRITE FOR BULLETIN 1050 


AMES™™™: 


BOX J-9 OSWEGO, N. Y. 
Builders of Better Boilers Since 1848 














Sumer - Sens dive 


PRESSURE REGULATORS 


ee 801—for reduced pressures 2 to 15 
No. 801-8—for reduced pressures 0 to 
No so reduced pressures 15 to 
Shes a", a, 3™, Ye", te, FF 
ive, 3") a, ‘8, 6. 
Steam—Air—Gas 

Ideal for Maintaining Controlled 
Pressures Without Variation — Re- 
gardiess of Flu:tuating Demand or 
Varying Initial Pressures. 

For Regulating Steam — Air — 
Gas — in Fractions of One lb. to 
Atmosphere — or Higher — in One 
Stage. 





Where? 

For services where it is essential 
to maintain a constant reduced 
pressure as in heating mains, vats, 
cookers, retorts, etc. They may also 
be applied as altitude regulators to 
maintain constant level in open 
tanks, or as a pump governor to 
assure constant pump discharge 
pressure. 


Ask for Bulletin 


Bulletin No. 1-8 is devoted entirely to 
spo _ Super- Sensitive _ Pressure Regulators. 
to the above there is a 
Compound design, also covered in the bul- 
jetin 


The cou 
1-B and 
listed. 





below makes it easy to obtain 
ta on the other ATLAS products 





S VALVE COMPAN Y 


287 South Street, Newark 5, N.J. 
REPRESENTED IN PRINCIPAL CITIES 
weet obligation, 

. viense 

the tettewieg ATLAS 


Domper Regulators Reducing Valves 

Temperature Pump Governors 

Reg Oil Control Cocks 
ty Con- 


Me, pienso guad “Bulletin We. 
plete Information on 
Brodu: ts. 


ulotors 
(CD Exhoust Control 
Syst ens 


Th 





Pressure 
Ca~nbe!! Pine Feed “| Ra'anced Valves 
Woter Regulators © Control Vol 





New bulletins 
and catalogs 


(Continued from page 168) 





Packing 218 
Ready-to-use general purpose packing 
is the eet of 4-page folder 443. Recom- 


tions and installa- 


tion | data for _for several _ types, described as 
of 











ing, oan d. Dur 


MOTORS & GENERATORS 


Outdoor Splashproof Motors 219 

Squirrel cage induction motors designed 
for outdoor applica‘ions are the subject 
of 4-page folder PB7000-3-652. The units 
feature fabricated steel construction. In- 
cluded in a discussion of construction fea- 
tures is an explanation of the ventilation 
system. Models for normal or high start- 
ing torque with low starting current are 
listed for 250-4000 hp with 2 poles and 50- 
3000 hp for 4 to 14 poles. Elliott Co., 
Ridgway Div. 





HOW TO REQUEST FREE BULLETINS 


Insert “ key" numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





Induction Motors 220 
Various designs of high-horsepower 
wound rotor or squirrel cage polyphase 
induction motors are described in 6-page 
folder 37-200. Advantages of each type are 
discussed. The Electric Products Co. 


Worm Gear Motors 221 

Design features of right angle worm 
gear motors are discussed in bulletin 1650. 
Cutaway views illustrate construction and 
advantages are discussed. Upright, vari- 
able speed and flange mounting types are 
described for single or three phase serv- 
ice. Speeds from 20 to 155 rpm with gear 
ratios up to 58 to 1 are available. Ratings 
are 1/4 to 3 hp. Splash proof and totally- 
enclosed models also are available. U. S. 
Electrical Motors Inc. 


REFRACTORIES 


Heat Enclosures e 

How to enclose heat is the subject of a 
booklet entitled, “Heat Enclosure Meth- 
ods.” Outlined in the literature, which is 
intended to serve as a textbook, is the his- 
tory of such developments as the arch, 


dealt with. Graphs and tables help to se- 
lect the proper type of construction for a 
variety of oe heat enclosures. ‘Please 
send st letterhead di- 
rectly to M. H. Detrick Co., = IP, 111 
West Washington Si., Chicago, Ill. 





PIPE & FITTINGS 


Corrugated Expansion a 222 


imetall 





tion data for corrugated me oe? joints 
are contained in 8-page bulletin CMH-119R. 
Three types are described for pressure 
ranges up to 5500 psi and temperatures to 
1600 F. Flexonics Corp. 


(Continued on page 172) 





Marietta Concrete 
Wall Panels save 30% 
of new building costs 


A revolutionary new developmen 

in precast insulated concrete = wal 

panels is currently saving a large 

industrial firm as much as 30% on 
construction of its new, multi- 

million dollar plant expansion. 





These panels are designed for quick 
erection of curtain walls. A nine 
man crew is erecting 3,500 sq. ft. of 
finished wall in a day. The panels 
are made of high strength concrete 
and are cast solid, or cast with con- 
crete facing and rigid insulation 
core. Marietta engineers report that 
tests show these panels have com- 
Pression stren over 4,000 psi. 
and an insulating U-value of 0.14, 
ee the usual 12-inch ma- 
sonry wall in both these properties. 
Panels are cast in modular sizes to 
meet every building requirement. 
Full details and engineering service 
are available or. writing to The 
Marietta tation. 


Marietta Concrete 
Industrial Storage Systems 
cut material — costs 


_ Marietta henge 


a wide variety of 
> ing industries for safe, 
: menage | low-cost 


handling facilities. 


| These concrete stave 
3 are available in 


ee They're 
igned for labor-sav- 
ing, large capacity, 
fficient storage and 
will protect stored 
bulk raw materials 


uz MARIETTA 


CONCRETE CORPORATION 
MARIETTA, OHIO 


BRANCH OFFICES: 509 FIFTH AVE. WEW YORK 17, H. Y. 


PULASKI HWY. AT RACE RD. BALTIMORE 21, MD. 
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cluded in 
design 

of Tap- 
ping Ma- 
chine 





LOVEJOY 


VARIABLE SPEED 
PULLEYS 


Whatever your job calls for — 
you, too, can depend on Lovejoy 
Variable Speed Pulleys to operate 
machinery at exactly the right 
speed. Quickly, easy, finger-tip 
control — no stops for speed 
changes. Simple installations on 
old or new equipment. Ship 
from stock for fractional to ryt 
duties. And ask about the al 
low-cost Lovejoy 
Tilting Motor Base 
for fractional mo- 
tors up to 34 H.P. 





Write now for com- 
plete Catalog and en- 
gineering data 


Rod's Sle) 28> 4)-)8 3 
COUPLING COMPANY 
5043 W. Lake St. Chicage 44, im. 


Also Mfrs. of Lovejoy Universal Joints 
and Lovejoy Fleztble Couplings 


TEMPERATURE 
RECORDING 


2 This low-cost protection 
gives permanent proof of 
temperature béhavior 

we Various standard chart 
ranges from minus 40°F. to 
plus 550°F. 


* 3 standard types; choice of 
24-hr. or 7-day cycle. 


Send for new catalog 
G-143-B, describing 
many styles of A 


temperature indicat 
THE ELECTRIC AUTO-LITE COMPANY 


fempercture Recorder with capillary tubing for 
EYE-LEVEL reading. Priced from $42.50. 


TEMPERATURE RECORDERS & INDICATORS 


NEW YORK « CHICAGO - * SARNIA, ONTAR 
































Wheat Owners 
say about Cochrane 
MULTIPORT 
VALVES 


“Twenty-five yeors of service. No other 
py 


“Opened for inspection only once in 17 years.” 
“Opening and closing every 30 seconds with 
but little interruption more thon 12 years.” 


“This valve in service about 20 years with no 
maintenance.” 
“Savings cannot be computed. Absence of 
trouble is worth the price.” 


“No maintenance except change of springs for 
different pressure range after almost |5 yeors.” 
“No breakdown, no trouble, no expense.” 


Cochrane 
3108 N. 17th 


Please send mea of Cochrane Publication 
4150 on Cochrane me Teta Valve. 
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SYV7TRON 
VIBRATORY EQUIPMENT 


Simplifies Your Material Handling 


Problems 


ELECTRIC 
VIBRATORS 


free-flow of 
from bins, 
pers and chutes. 
vibrations per 
ute break down 


VIBRATORY 


Write Today for Your Copy of Our 
Free Illustrated Catalog Folder 


SYNTRON 


COMPANY 





NON-FLUID OIL 





Since 1947, the Oil Industry has 
annually set aside a week to call to 
the public’s attention the story of 
oil and the amazing progress being 
unfolded by the industry. 

Since 1896, for 56 years, NON- 
FLUID OIL, with its exclusive 
drip-less, waste-less properties has 
been setting the pace in Oil Prog- 
tess. Today, with such grades as 


Columbus, Ga. @ Detroit, Mich, @ 





Oil Progress Week Oct. 12-18 


super-adhesive F-£925 designed for 
shake outs and screens and the new 
NR (non rust) grades for pneu- 
matic tools and equipment, NON- 
FLUID OIL is still the progressive 
pioneer in industrial lubrication. 

Write for complete information 
and samples of the grades of NON- 
FLUID OIL in which you are in- 
terested. 


NEW YORK & NEW JERSEY LUBRICANT COMPANY 


292 Madison Ave., New York 17, WN. Y. 
Works: Newark, N. J 


WAREHOUSES: Atlanta, Go. @ Birmingham, Ale. @ Charlotte, N.C. @ Chicago, ill. 

Greensboro, N.C. ©@ Greenville, S. C. 

Providence, R. |. @ St. Louis, Mo. Also represented in most other industria! centers, 

including Cleveland, Ohio @ Cincinnati, Ohio @ Philadelphia, Pa. @ Pittsburgh, Pa. @ 
Syracuse, N. Y. 














Structural Pipe Fittings 
Slip-on fittings used in construction of 


Proportioning Pump 

An explanation of the operation ari ad- 
vantages of reciprocating mechanical 
drive metering and proportioning pumps is 
given in 20-page brochure UP-52. Advan- 
tages and construction details are dis- 
cussed. Technical information on how to 
select the proper unit as well as service 
recommendations for handling over 300 
substances is presented. Special construc- 
tion for unusual requirements also is dealt 
with. Hills-McCanna Co. 


Centrifugal Pump 225 

Tables of friction loss for water in pipe 
and fittings are contained in 12-page bul- 
letin 400. Subject of the literature is split- 
case cen pumps. Details of con- 
struction, advantages and specifications 
are given. Capacities range from 330 to 
2200 gpm with maximum heads from # 
to 220 ft. Carver Pump Co. 





HOW TO REQUEST FREE BULLETINS 
Insert “ key" numbers on return post cord 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





STEAM SPECIALTIES 


Steam Traps 226 
Engineers concerned with steam _ traps 

should find 48-page Jay 

source of data on recommended trapping 





stallation, preventive maintenance, trouble 
shooting and repair. Numerous types of 
steam traps also are described. Armstrong 
Machine Works. 


THERMAL INSULATION 


Mineral Wool 227 

Black mineral wool insulation in the 
form of rigid blocks or as a dry mixture 
for troweling is described in 4-page fold- 
er E-23%4. The blocks are said to with- 
stand temperatures to 1700 F without ex- 
cessive shrinkage or loss of 
Advantages and applications are dis- 
cussed. Typical boiler plant applications 
are shown. Baldwin-Hill Co. 


TRANSFORMERS 


Distribution Transformers 228 

Air-cooled distribution transformers and 
unit substations are described in two 4-page 
folders 49-ACO and 50-FC. Ratings are list- 
ed. Advantages and information on in- 
stallation are discussed. Marcus Transform- 
er Co., Inc. 
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Unit Substation Transformers 229 

Form EU-106-8, a 4-page folder, con- 
tains a quick reference table of standard 
accessories furnished with the company’s 
liquid-filled unit substation transformers 
from 112%, to 2000 kva. Such items as 
gages, thermometers, valves, tap changer 
and provisions for installation are de- 
scribed. Wagner Electric Corp 


COAL, ASH & BULK HANDLING 
Bulk Handling Equipment 230 


in 52-page miniature catalog 525. Various 
types of vibrators, hopper level switches, 
flow control valves, feeders, screens, and 
vibratory elevators are presented. Also 
described are proiucts such as mechanical 
shaft seals, selenium rectifiers, electric 
heat elements, pile hammers, rock drills 
and many types of tools. Syntron Co. 


Conveyer Belts 231 

How to select the proper conveyer belt 
for a specific job is discussed in an 8-page 
bulletin. Construction, application and en- 
gineering data are included for belts rang- 
ing from light materials handling to heavy 
duty applications. Common causes for 
failures also are given. Barber-Greene Co. 


= 
i 


ELECTRICAL DISTRIBUTION 


Wire & Cable 232 

Specifications for more than 500 types 
of wire and cable are contained in a 186- 
page general catalog. Data on construction 
and operating characteristics for such 
products as portable cords and cables, 
power cables, building wires and cables, 
and bare or waterproof wires are included. 
Also of value is a technical data section. 
United States Rubber Co., Electrical Wire 
and Cable Dept. 


Push Button Controls 233 
Oil-tight push button controls, including 
standard, extended and mushroom buttons, 
2 and 3 position selector switches and 
pilots, together with suitable legend plates 
are described in 12-page catalog. Features 
such as oil-tight construction and inter- 
changeability also are dealt with. The Ar- 
row-Hart & Hegeman Electric Co 


VALVES 


Swing Check Valves 234 

Advantages and construction of cast 
steel sewing check valves are outlined in 
4-page folder BV-2. Valves for 2 to 8 in. 
pipe are listed for pressures of 150 to 5000 
psi. Vernon Tool Co., Ltd.. Brown Valve 
Div 


WATER TREATMENT 
Pressure Type Filters 235 


Details of design and construction of 
pressure type filters for removal of visible 


(Continued on page 174) 





Make This Date NOW! 


..- for YOUR Benefit 


Anyone concerned with steam, electric, or mechanical power 
problems can benefit greatly by attending this outstanding 
Exposition. Concentrated here will be interesting displays 
and informative demonstrations on . 
DIFFERENT KINDS OF PRODUCTS 
No where else can you see and compare so many 
things of vital interest to you and your com- 
pany . . . in so little time. 
LEADING MANUFACTURERS 
will be represented by technical men on hand 
to show you the latest equipment, materials, 
and methods for power production, distribution 
and use, and to help solve your present problems and future 
requirements. Yes, a wealth of NEW IDEAS awaits you at the 


yeh NATIONAL 
POWER SHOW 


National Exposition of 
f 


Power & Mechanical Engine ering 


GRAND CENTRAL PALACE, New York 
DEC. 1-6 


ASME Auspices in conjunct 1 with Annual Meeting 
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Cana 


CHIMNEY ENGINEER 


save you money 


Indeed he can! 


He can tell you if it is the 
correct size for most effi- 
cient fuel consumption 
and operation—and if 


dations and submit de- 
signs and specifications 


We are chim 

Beers, spacbelietun in this 
one field; and build, treat 
or repair chimneys of all 
types to keep boiler eM™f- 
ciency high and fuel costs 
low. You can save money 
@ operating expenses by i oade 
having « Consolidated | 
Engineer inspect your 
chimney at no inconveni- 
ence to you 


This service places 
you under no obliga- 
tion. Moke use of it 
today! 


Design — Construction 
Linings—W cterproofing 
202 ft x 11 ft. Con- 
cree Chim with 
id lining de- 
and built for 
States Power 
Co., Minneapolis, 
Minn, 


CONSOLIDATED 
CHIMNEY CO. 


Engineers id Bu 








6 South Dearborn St., Ch 


(Continued from page 173) 





suspended matter from water are out- 
lined in 12-page brochure WC-107. Vari- 
ous available arrangements of valves and 
piping and aids in their selection, are dis- 
cussed. Typical installations are shown. 
Tables of capacities, dimensions and 
weights for both horizontal and vertical 
type filters are included. Graver Water 
Conditioning Co. 





HOW TO REQUEST FREE BULLETINS 


Insert “ key” numbers on return post card 
found on page 147. Our Reader's Service De- 
partment will handle your request promptly 





HEAT EXCHANGER EQUIPMENT 


Heat Exchangers 236 

Details of construction and design fea- 
tures of a finned tube heat exchanger are 
contained in 20-page brochure 1400. The 
units are said to have wide application for 
heating and cooling liquids and gases and 
for condensing vapors. Specifications, di- 
mensions and installation arrangements 
are given. In addition, installations on 
various types of duties and field reports 
of service records are presented. The Gris- 
com-Russell Co. 


A 
employed as a quick reference index to 
iptions of each component part. 
Foster Wheeler Corp. 


MECHANICAL POWER TRANSMISSION 


Variable Speed Drives 238 
Upright and horizontal variable speed 
drives, closed or skeleton types, from 1/3 to 
7 1/2 hp are described in 16-page bulletin 
AS-1600-B6. Advantages, design features, 
principle of operation and method of 
oes belts are discussed. Of particu- 
is a secti giving data for 
anive selection and tables of dimensions 
as well as discussions of operation and 
maintenance. Worthington Corp. 


Flexible Coupling 239 
Construction and advantages of a rub- 
ber bushed flexible coupling are described 











SAVE 4580 LBS. OF STEAM 


NICHOLSON TRAPS 


. 


the higher and more even tempera- 
tures which result from their ad- 
vanced features: operate on lowest 


temperature differential; 2 to 6 
times average drainage capacity; 
maximum air venting. 


} CATALOG 751 
Type 8 * "ee 


W. R(NICHOLSON)&(0. 
TRAPS - VALVES - FLOATS 


Representatives, in 58 Principal Cities, to Help You Solve Specification 
and Maintenance Problems in Traps, Floats, Control Valves 


Per Cycle 


A large user of steam on i 
west coast reports that substitut 
of Nicholson traps for a 
mechanical type effected a 
cyclic saving per dryer of 
550 gallons of condensate, 
or 4580 Ibs. of steam. See 
why leading plants are in- 
creasingly adopting Nicholsons for 


Type AU fs . Type AHV 


174 














y, 
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in 4-page folder 2200. How to select and 
tables of sizes and capacities are included. 
De Laval Steam Turbine Co. 








t information. New York 
Belting & Packing Co. 


TOOLS 


Thread Manual ° 
Data on sizes, selection of taps 
for various classes of work and kinds of 
material, feeds, how 
taps, types of 
terms and defini 
manual. The 
latest informati 





klet also includes the 
concerning taps for 


British-American unified threads. *Please 
send requests on company letterhead di- 
rectly to Besley-Welles 
Beloit, Wis. 


Corp., Dept. IP. 


Hydraulic Tools 241 
Featured in 64-page “Idea Book,” No. 
352, is a collection of new and unusual 
applications for hydraulic and hand tools. 
Photos and brief descriptions give the 
reader the benefit of over 1000 success- 
fully applied ideas. Such equipment as 
standard and remotely controlled hydrau- 
lic jacks, pipe benders, punches, hydrau- 
lic pumps and torque indicators are in- 
volved. Blackhawk Manufacturing Co. 


WELDING & CUTTING EQUIPMENT 


Selenium Rectifier Welder 242 

Information on engineering improve- 
ments and application refinements of a 
selenium rectifier welder are offered in 12- 
page booklet B-5453. Included is informa- 
tion on performance characteristics, physi- 
cal construction, electrical specifications 
and ratings, and approximate dimensions 
and weights. Also covered are dual units, 
built-in high frequency, duplex welders, 
stud welding, and control attachments. 
Westinghouse Electric Corp. 


Reviews of 
EXTERNAL HOUSE ORGANS 


For a regeler copy of « peorticeler 
house organ, write direct to company 


Electrical Review 

Engineers concerned with electrical dis- 
tribution will find many topics of interest 
in this house organ, published quarterly. 
A few of the engineering articles appear- 
ing in 32-page Vol. XVII, No. 2, are en- 
titled: “Visualizing Transformer Imped- 
ance”; “Nomographs By-Pass Test Costs”; 
and “Paralleling Synchronous Frequency 
Changers.” Allis-Chalmers Electrical Re- 
view, Milwaukee 1, Wis. 


Echo 

Informative articles describing instal- 
lations of tanks and water treatment sys- 
tems in well known industries are con- 
tained in 32-page quarterly publication. 
Engineering articles such as “Petroleum 
Tankage and Transmission,” appearing in 
Vol. 9, No. 1, also are included. Graver 
Tank & Mfg. Co., Inc., East Chicago, Ind 


—END 


railroad which paid 
for their installation 
and saved $10,000 
during the first year 
of operation. 


Steam-Pak Genera- 
tors for high or low 
pressure steam or 
hot water range in 
size from 15 to 250 
hp. and are fired 
with oil (No. 3, 5 or 
6), gas, or either 


our costs ssts $10,000 last veer 


Modern steam production with York-Shipley Steam-Pak Generators 
shows unbelievable savings in fuel, maintenance, and installation costs. 
Take the installation shown at the right in the shops of middle western 


GET YOUR COPY OF THIS MANUAL TODAY steam-Pak's 


piping 
Menval 101-A teday on your 


1OuRm SHIPLEY, 


8) 
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KNOCKOUT BLOW! 


DOWN time for your machinery is 
OUT time on your profit statement. 
To keep operation at peck effi- 
ciency, keep Dirt, Dust, and Grit 

out of every crack and crev- 

ice. Knock ‘em out with oa 
CLEMENTS - CADILLAC 
blower-suction cleaner — 

regularly. 


Eligible under C.M.P. 
regulations. 


POWERS 


CHARACTERIZED V-PORT 


Gives Better Control with Less Maintenance 
—High 


proportional 
flow throughout entire lift of stem as 
shown in chart below. 

WIDE VARIETY OF SIZES—‘4" valve available 
with plugs to give 15%, 30%, 00% or 100% of 
maximum capacity. Essily interchangeable 
without removing valve from line. 

SUPERIOR DESIGN of stainless steel plug and 
seat reduces wire drawing, insures longer life 
and tight shut-off. V- Ports do the throttling, 
protecting separate shut-off seat. Write for 
circular (a70). 


SESRESEEERER>= a 
aan _ 








+——+4- 


SERS SESS 8 5. 























THE POWERS REGULATOR CO., Skokie, III. 








AS NAILS! 
* 
WON'T CRACK 
OR CRUMBLE 


to know these Facts about 


sting Moisture and Fumes 














INSTANT-USE 
CONCRETE 





CONCRETE FLOOR PATCH 
_ Sets Instantly! 





ANY (Offices ° principal cities) 


NSTANT. USE informa- 
L ORDER mLAN and HAND BOOK 
oe ag oo 9 (Clip 





CERTIFIED RATINGS: Gallaher Air Vans are tested 
by an independent laboratory — a test of the 
whole unit wet just the fan wheel. You can be 
sure of Gallaher performance deta — it's tested 
mot interpolated. 


erricient: SCROLL EFFECT designed into the 
unit and exclusive with Gallaher. Research 
tests show that efficiency against even mormal 
Static pressures is not possible without it 





SAFE MOISTURE AND FUME REMOVAL — Motor out 
of the air steam with the exclusive patented air 
seal off to make it certain. How safe? Gallaher 
units are safely used for ether and air concen- 
trations witboat explosion proof motors. 


STRONG: We invite comparison with any com- 
parable unit. Our specifications are published 
and available by asking your local Gallaher 
fepresentative or writing Dept. A, 4108 Dodge 
Street, Omaha, Nebr. 


Capecitios 150-11 ,000 CPM; Static Pressures to 1%” 


The GALLAHER Company 
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CLASSIFIED ADVERTISING 








PROFESSIONAL SERVICES 








BOILERS 


Brenel, Steem «, aging 


GENERATORS 


Memphis, Tenn. 





NO PLANT SHUT-DOWNS 


PROPANE-AIR GAS PLANT 
INDUSTRIAL STAND-BY 





Heavy Power Equipment 
ladustriai—Chemical Process 
Equipment 
Vmvutic iT ietel Iola die 
CLAN G. STR x a 

‘+ 








GAGE GLASSES AND 
Oge Preesare Bubber Gaskets 
ALL SIZES TO FIT YOUR WATER GAGES 


ERNST W, COLUMN & GAGE WO. 
Send for Cstaleg LIVINGSTON, WN. J. 


PLANTS OUR SPECIALTY 
More than 75 Peacock Plants prove... 
"There's No Substitute For Experience”’ 

Write For Full Information 


PAUL E. PEACOCK, JR. 


Box 268, Westfield, N.J. Westfield 2-6258 

















WELDING CONNECTORS 








Saxe Erection Units position and secure structural parts for welding. 

The adjustable K3A clip permits adjustment of structural members for 
plumbing and erection. 

Use of these units eliminates all hole punching and produces the most 
economical, safe, and quickly erected structural frame. 

Write for “Structural Welding Practice” manual, containing full 
engineering design information. 

MFG. & SOLD b 


J. H. Williams & 
Buffalo 7, New York 


Canadian Representatives 
Air Reduction Canada, Ltd. 
Montreal 2, Canada 











AVAILABLE REPRINTS 





SPECIAL REPORT REPRINTS 


“Adjustable Speed Drives," Sept. 1952 
“Combating ute - gr Industrial Chemicals,” 
1952 
“Electrical Distribution Equipment," Feb. 1952 
“Contaminants in the Air,” January 1952 
“Industrial Waste Treatment,” June 1951 


Copies of these reports are available to interested in- 
dividuals. One copy will be mailed upon request, with the 
compliments of INDUSTRY AND POWER. Additional 
copies as follows: 2 to 25' copies—25¢ each; 26 to 50 
copies—20¢ each; 5! to 100 copies—I5¢ each; 100 or 
more ies—l0¢ each. Address requests to Reader 
Service, INDUSTRY AND POWER, St. Joseph, Mich. 


For your personal file, following reprints, free of charge: 

“Joining Copper and Its Alloys,” Aug. 1952 

“Short Short-Circuit Calculations," April 1952 

“Piston Rings," June 1952 

“What's Different About Cable Connectors for Aluminum 
Conductors," July 1952 

“Combustion and Combustion Guides,” Aug. 1952 

_ ive Steam Plant Serves Five Terminal Island 

inneries,” July 1952 

"Selection and Design Factors in Bus Duct Distribution 
Systems," Aug. 1952 

“Package Steam Basieniie Meets Dual Service Require- 
ments," June |952 
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“Characteristics of Net Positive Suction Head Above 
Vapor Pressure," June 1952 

“Axial Flow Pumps... . Their Characteristics," July 1952 

“Valve Positioners," April/May 1952 

“Proper Water Tower Means Water Conservation,” Mar. 
Apr. 1951 

“Streamlined Steam Plant Insulation,” May !95! 

“Upjohn's Mammoth Industrial Building . . . Completely 
Air Conditioned,” July 195! 

“Boiler Houses Are Not Necessary Evils," Feb. 1950 

“Filters... What They Are, How and Why They Are 
Applied,” Feb. |95! 

“How to Select the Correct Steam Trap," Jan. 1950 

“Low Cost Auxiliary Power from Turbine Drives," Apri! 1950 

“Practical Considerations in Appying Axial-Flow and 
Mixed-Flow Pumps," Sept. 195! 

“Proper Maintenance Procedure Means Longer Bearing 
Service." Sept. 195! 

“The Warm and Cold Tank System for Multiple Station 
Cooling,” Nov. 195! 

“Maintenance ‘Know-How’ Means Efficient Batteries,” 
Aug. 195) 

"Synchrotie Drives in Process Industries,” Oct. 195! 

“Meeting Gas Curtailment with Propane,” Apr. 1952 

Dg 2 System Layouts for Best Diesel Performance,” 

pt. 1951 

“Modern System Moves 600 Ton of Coal Per Hour,” 

Feb. 1952 
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HOW YOU CAN MAKE 
PUMP REPAIRS 


Worn seats and valve discs, 
broken springs and stems are 
eliminated with Sims Pump 
Valves. Sims valves cure fre- 
quent pump repair headaches 
with exclusive design features. 
They're guaranteed to give you 
better pump performance. 


Barco eaeiatne GB. weston 
— or Dag Equipment 

an cf Zale, Coal, ‘Co. 

Betz, Dd. 





iittwote ms in Ick 
Infileo | ed "* 


VALVE CO., INC. 


145 HUDSON ST., NEW YORK 13, N. Y. - 4 & M BLDG. HOUSTON, TEXAS we S Chreult — Co. 





who else protects you lerguson Gage & Vaive Co.” 


an & Blow . : 5. sees 
with this kind of a oy Tool Go:°!::11g Jone 


WARRANTY? 


Many a manufacturer will guarantee his 
own products and replace them if they 
are defective. But the makers of Winslow 
Filters and Elements go further than that. 
Their written warranty guar- 

antees not only the quality of ker aa Milton Roy Co. ........ 
Winslow products but also cre POR se PERE POM eh 
the safety of your equipment 1, AF vee "7 eae Scene Sz.  : 
when these products are Derametaliic Corp. -.......... New York & New Jersey 
properly used on it. For 

this extra protection, look 
first and only to Winslow! 


Winslow Engineering Company 
4069 Hollis St., Oakland 8, Calif. 
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PREVENT THREADED CONNECTION LEAKS 
WITH 


peel 


a 


e You'll never have leaking pipe thread tonnections 
when you make them up with WECO HI-SPEED SEAL. 
Quickly and easily applied, HI-SPEED SEAL forms a 
leak-proof coating on the threads that positively 
prevents leaking. 

HI-SPEED SEAL is a non-hardening compound that 
requires no thinner . . . is not affected by hot or cold 
weather and seals with less torque. Make all of your 
piping connections leak-proof by making them up 
with WECO HI-SPEED SEAL. 


Ask your WECO or CHIKSAN Repre- 
sentative or write for latest bulletins. 





WELL EQUIPMENT MFG. CORP 











for highest thermal efficiency 
THE MEASUREMENT 
AND CONTROL OF 
TEMPERATURES IN INDUSTRY 


By R. Royds 


in the metal, chemical, petroleum, glass and re- 
fractory, cement, varnish, rubber, textile industries, 
breweries and distilleries and many other industries. 
The most recent developments in temperature control 
methods and equipment. 

Stenderd sales of temperature @ Expension thermometers © 
Electrical thermometers and pyrometers @ Total rodiation, opti- 
cal and photoelectric pyrometers @ Gol ters @ Indice- 
ters, recorders and controllers of tempereture @ Verices other 





One hundred and sixteen illustrationx—among them mony 
interesting grophs—tobles and numerous equations for 
calculating results. 


260 pages . fully illustrated e $5.00 
Order Your Copy Todey From 


INDUSTRY AND POWER UNGERFORD & TERRY, INC. 


420 Main Street St. Joseph, Mich. SLAY 
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a new draft gage! 


easy to remove easy to read— 
separate units arom lola-PMaleM slelaclil-b 





Available in four 
mountings 


pin 
Pitti it 
S & 


wT 


“OO pinay 
Ss 


easy zero check exclusive magnetic access 
door—no screws, latches, handles 


from the front 


the HAYS Vertiscale concent 


ages 


Ges Anolyzers * Draft 


You designed this draft gage! You asked for these features! 
Accessibility from the front makes possible easy “one man” method aaihiideiclaeeatieteaiadl 
of quickly checking zero. (The fast 3-way cock with test fitting —— > arettes. ee 
jectromic Oxygen Recorders 

for inspection or adjustment. Removal does not affect other units 

in the case, does not disturb calibration of unit being re-installed. 

You get all these values plus functional styling 

in the Hays Vertiscale draft gage! 

MICHIGAN CITY 2, INDIANA 


is standard on the Hays Vertiscale). 
No parallax—design eliminates reflections regardless of viewing angle 4 . 
Write today for full information on the 


Simple maintenance—individual units can be quickly removed 
No glare—internal fluorescent lighting is standard. 
c ORATION 
Hays Vertiscale Bulletin 52-1060-210. 





TUNE 


Two Cooper-Bessemer Diesels in 
plant of McGregor Municipal Utili- 
ties, McGregor, lowa. These are 
both 375 h.p., 5-cylinder, 4-cycle, 
360 r.p.m. engines. They have been 
lubricated for ten years with Texaco 
Ursa Oil. 


if 


\\, ‘si 
’ 


- 
% 
. 


“We've used TEXACO URSA OIL for 
over 10 years and can state that it 


KEEPS DIESELS CLEAN 


.- KEEPS COSTS LOW’ 


— says Raymond A. Trygg, Superintendent, 
McGregor (lowa) Municipal Utilities 


Mr. Trygg states further regarding the outstand- 
ing performance of Texaco Ursa Oil: “When our 
Diesels were last opened up — for their first in- 
spection in two years—they were found to be clean 
and there was no measurable wear on pistons, 
rings, liners or bearings.” 

Because of the exceptional engine cleanliness 
assured with Texaco Ursa Oil, operators every- 
where get longer parts life, lower maintenance 
costs, less fuel consumption, lube oil economy. 
Latest annual figures, for example, show that 
McGregor gets 12,469 h.p. hours per gallon of 
Texaco Ursa Oil. 


Whether you're operating Diesel, gas or dual- 


IN Tuesday nights on television 


fuel engines, there is a Texaco Ursa Oil that is 

exactly right for the size and type of your engines, 

and your particular operating conditions. Leading 

engine builders approve Texaco Ursa Oils, and 

they are easily America’s favorite. In fact — 
For over 15 years, more stationary Diesel 
h.p. in the U.S. bas been lubricated with 
Texaco than with any other brand. 

Let a Texaco Lubrication Engineer help you 
keep your Diesel efficiency high, your costs low. 
Just call the nearest of the more than 2,000 Texaco 
Distributing Plants in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


TEXACO STAR THEATER stcrring MILTON BERLE. See newspeper for time and station. 





